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Unter den Linden. 


he Keswick Electric Light Company, Limited, 
| ‘The Hong-Kong Electric Company, Limited, 


LECTRIC LIGHT. 


EITTED COMPLETE 


Sul nd THE ALTERNATING OR DIRECT CURRENT SYSTEM. 


KAPP. "ALTERNATING. AND DIRECT CURRENT 


MANUFACTURERS OF VULCANISED RUBBER CABLES AND BROOKS'S PATENT ‘UNDER. 


GROUND MAINS WITH LIQUID INSULATION. 


| Patentecs of the Fiuid Insulator for Overhead Wires. 


CONTRACTORS: FOR COMPLETE CENTRAL ‘STATIONS 


‘The ‘Metropolitan Supply Company, Limived. 
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ENGINEERS AND ELECTRICIANS, _ 
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“20 SILVER ‘MEDAL, INTERNATIONAL. ELECTRIO ‘EXHIBITION, 18 


MANUFACTURERS 


Aire and Gable Blakers, 


| SALFORD, ‘MANCHESTER. | ie. 


WORKS:  Salford Electric Wire Works. 
Springfield Lane Gable Works. | 


LONDON: 10, HATTON GARDEN, Ro. - 


ÆELLI | 


(ESTABLISHED 1800). 


| ENGINEERS AND MANUPACTURERS OF ALL KINDS 
TESTING AND TELEGRAPH IN DIRUMENTS, 


ET MINING APPARATUS, &o. CON TRACTORS TO H. M. COVERNMERT, 
- Sole Agents in England for Sir William Thomson's Standard Electric Instruments. 
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WALTER BAL 
PHONOSEO 
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Oil Refinet 28 1890, 
36, SOUTHWARK 


LONDON. 
Works :—EWER STREET 


TELEPHONE No. 4740. 


ONLY, OIL used last three years by the 
Electric Installations in London, - 
Samples sent on application. 


SUCCESS GUARANTEED. TRIAL SOLICITED. 
Price 2s. 9d. per Gallon. 


Our Oil is now recommended by the principal 


Electricians, and is also suitable for per 


SHAFTING, ENGINES, 


- For use on Dynamos and 


AND GENERAL PURPOSES. | Engines. 


FREDERICK 


CALEDONIA WORKS, HALIFAX. 
Contractors to Her Majesty's Government & Railway Companies 


BEST RHFINHD THLHPHONH WIRE. 
PATENT GALVANISED TELEGRAPH WIRE. 


100 ib. COILS, HIGH CONDUCTIVITY. 


SPECIALITY :—-TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 


COPPER WIRE, hard drawn, high conductivity—long lengths. COPPER WIRE and TAPE for 
Lightning Conductors, &oc. COPPER WIRE, all sizes for covering. STRAND WIRE all - 
_ GALVANISED HARD STEEL STRAND for Mechanical Telephones. 


oy, WIGGINS & SONS, "RE Ee LONDON, M | C A. 
MICA MERCHANTS, [ Telephone No. 2248. 
Manufacturers of Mica Goods for Philosophical and ALL pErpocen, 


CONTRACTORS TO HER Go 


| Wm. M. FOXCROFT 


Dr (Successor to the late W. Foacroft, also F. Lucas), —_ 
| Telegraph and Telephone: Case Manufacturer, 


LONDON. 36, PEROIVAL STREET AND 9, SMITH STREET, 
| | CLERKENWELL, LONDON, E.C. 
PATENT TOFFICE | & Co. (Offices-PEROIVAL STREET | 
Era Pamphlet of Costs Gratis. 


practice with | Lock and Block, Single Needle, Bell, Sounder, Perforator, 
| Photometer, Telephone Cases, Battery Boxes, &c., &c. 


| Provisional Protection (9 months MEDALS, LONDON, un; PARI, 
£16 16s. 3184 
IVORY ‘BY PROCESS. 
Address Tablet. | PERMANENT 2 PERFECT LETTERING ON IVORY 
IVORY FOR ALL SCIENTIFIC AND MERCANTILE PURPOSES. | 
Switch-Board Supplied to H.M, Government Offices, and the Principal Electric, Telegraph, : 
X Labels. |. Telephone, and Gas Engineers and Railway Companies in the Kingdom. X 
TEE 
avant © | ENDOLITHIC IVORY Co., Ltd., Pomona Bldgs. Fore St., E. EC 
Lettered & Figured rm (Adjoining Moorgaté Street Station). 
. for all purposes. Telephone No. 21. 3 
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TELEPHONE No. 1731 Telegraphic Address: 
“HENLEY’S WORKS,” LONDON, 


TELEPHONE. TELEGRAPH. 


W. T. HENLEY’S TELEGRAPH WORKS CO. | | 
LIMITED, | 
27, MARTIN’S LANE, CANNON STREET, LONDON, E.C. 


[HIGH TENSION. 


FOR BOARD TRADE RULES 
AND 
FIRE OFFICE REGULATIONS. 


WORKS: 


NORTH WOOLWICH. 


TORPEDO. 


| 4 + + © j 
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“cm. THE FOREIGN & COLONIAL | 


4 GREAT WINCHESTER STREET, LONDON. 


E.P.S. AccumuLaTorRs 


Supplied Direct in ITALY, PORTUGAL, HOLLAND, SWITZERLAND, CAPE OF GOOD HOPE, 
INDIA, CEYLON, &c.,and through Licensees in RUSSIA, SWEDEN, NORWAY, DENMARK, 
AUSTRIA, HUNGARY, GERMANY, and the AUSTRALASIAN COLONIES. 


INNOTICE:. 


This Company owns the Letters Patent, granted | 
in the above Countries to Faure, Sellon, Volckmar | 
and others for the construction of SECONDARY 
BATTERIES or ELECTRICAL _— 
LATORS. 


Under these patents (amongst other points) is 
covered the employment of spongy metallic lead, or 
of salts or oxides of lead in any way applied to or 
packed in interstices of or between lead plates, and 
the use of perforated, interstical, corrugated, 
_—_—_ and indented plates of whatever shape. 


TRACTION CELL. 


LIGHTING CELL. 


ELECTRIC LIGHTING OF TOWNS AND ELECTRIC TRACTION ON TRAMWAYS 


OUTSIDE THE UNITED KINGDOM. 


Write for Price Lists of Storage Batteries, Dynamo-Electrie Mechincty and Accessories. 


ARMINGTON-SIMS PATENT ENGINE 


SPECIALLY ADAPTED FOR 


ELECTRIC LIGHT INSTALLATIONS 


AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. 


GOLD MEDALS 
"IV 


EDINBURGH, 1886; LIVERPOOL, 1886. 


"A # By 
, 
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SOLE MAKERS: 


PRICES ON APPLICATION. 
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3 LIMITED, 
NORTHERN TELEGRAPH WORKS, HALIFAX, ENGLAND, 
 FLETCHERS PATENT WATCHMAN'S TELL-TALE—Largely used 
by the L. & N. W. Railway Company, the Government of Victoria,. &c. 3 
Cannot be tampered with, not likely to get out of order, only one wire ( 
required for the whole circuit, the current only used once during the round, É 
and the first cost is low. Prices and estimates on application. : 
RESISTANCE COILS, GALVANOMETERS, ‘eens NEEDLE INSTRUMENTS, REPEATERS. | | 
LECLANCHE BATTERIES. ILLUSTRATED LIST, FOUR STAMPS. 1 1 
#4 MOSELEY’S } | 
STANHOPE 
A Perfect Ammeter (from TELEPHON ES | | | di | 
1-10th to 1,000 amperes), 20 BUCKLER ; 
Wireman’s Detector and | ee. | 
Pole Indicator, as well GUARANTEED. : 
as a thoroughly practical : 
Volt and Ohmmeter, &c.- 4 
PRICE, Post Free, 25. Od £1 10s. to £6 
3708 DIRECT FROM THE MAKER, | | $269 | ‘ , 
MOSELE Y, 82, Montpelier Rd., Peckbam, London | 
THOMAS BARRACLOUGH & OO. Ltd, . | ‘ 
r ov , 
ARTHUR B. GILL & Co., 
| Glectric Zight and General Engineers, | STRANDING AND MAKING CA SI EISS OF EVERY SIZE AND DESCRIPTION. a 
t, BOMBAY STREET, BERMONDSEY, LONDON, 8.E. Globe Werks, Rechtals Beas, Manchester. | 
ever g oO spar on tne con eces. ese es improve 
REQUISITES. LIBERAL TRADE TERMS. 59, THEOBALD’S ROAD, j 
Telephone No. 4832.  Telegraphic Address: “TORQUE? 2949 LONDON. | 
ELECTRICAL DEPARTMENT, 2 
© AE : © INT of : 
| ing, Bere Sorew Mal sw aking 3 
H. & F. CHAMBERLAIN, ; 
Manufacturers of Pure Carbon Points, Tubes, Filters, : 
Cells and Battery Plates of every description. | 3 
| 
Telegraphic Address:—“CARBON BARNSLEY.” 3398 a 
CASE WORKS, | 
6, PHŒNIX PLACE, 5 
ELECTRIC WIRES. | | 
OF 
description of Cases 
Dynamo Machines, Electrie Bd 
Bells, Telephones, Electric Le TELEPHONE, AUTOMATIC 4 
‘ SS And Electrical Instrument Makers. 4 
| 
UNITED ELECTRIC WIRE = MAKERS OF 2968 
14a, Clerkenwell Green. London, EC. im THE SCHANSCHIEFF PORTABLE BATTERY CASES. a 
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APPS, BLRCTRICAL INSTRUMENT 


RESISTANCE COILS. 


JOURNAL Al 


INDUCTION CTION COILS. 


TRANSFORMERS. IRON RESISTANCES, SPECIAL 
GALYANOMETERS. PATTERN. | 
TEST INSTRUMENTS OF EXPERIMENTAL APPARATUS. | 
EVERY DESCRIPTION. MODELS FOR PATENTS. 
DYNAMOS. ELECTRIC LAMPS. 
MOTORS. LABORATORIES FITTED. 
STORAGE CELLS. SURVEYING & ASTRONOMICAL 
SWITCHBOARDS. INSTRUMENTS. 
ELECTRIC LIGHT. NAUTICAL tINSTRUMENTS, | 
INSTALLATIONS. MATHEMATICAL INSTRUMENTS. — 
| 
= A. x x. S | 


FOR USE WITH 


Electrical Installations and with General Machinery. 


AS MANUFACTURED AND 
BY US FOR - ALSO FOR MOST 
BRITISH ADMIRALTY CHIEF ELECTRICAL 
FOR ENGINEERS 
WAR VESSELS, HERE AND ABROAD. 
SOLE MAKERS, | Pulley, 4 in. Price £8. 


3070 


W. H. BAILEY & CO., LTD." MANCHESTER. 


ANDREWS PREECE. LIMITED, 


Glectrical Engineers and Contractors, 


MANUFACTURERS OF THE 


DYNAMO, 


ARC LAMPS, SWITCHES, &c. 
ESTIMATES AND SPECIFICATIONS PREPARED FREE OF CHARGE ON APPLICATION. 


BOROUGH MILLS, MANCHESTER ROAD, BRADFORD. 
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BEST WIRE 


TELEPHONE TELEGRAPH LINES, 


PHOSPHOR BRONZE 
| CASTINGS, 


Phosphor Bronze 
for Springs, Ropes, Screws, es 
Rods Sheets, &c., Bearings, Bushes, 2% 
and other wearing parts 

of Machinery 


Wire of Great Tensile Strength 
and High Conductivity for Telephone — 


THE PHOSPHOR BRONZE C0, 


7 87, Sumner Street, Southwark, London, S.E. 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS. AND INFRINGEMENTS OF OUR PATENT RIGHTS. 


FUEL 
APPLIED STEAM 


E. GREEN & SON, Ltd., 
14, ST. ANN’S SQUARE, 
MANCHESTER. sa 


à + And all Electrical Purposes. : 
| € 
Patent 0 O Patent Silicium 
SA, Bronze and Silicium Copper 

& and Telegraph Lines & other 

ORS 4 Electrical purposes, 
| ee « Of the British and Colonial Patents, O | 


: RORMAN & SMITH, 


Manufacturers to 


ELECTRICAL ENGINEERS, 


all the principal Contractors. * 
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BRAZENOSE ST. | 
MANCHESTER, 


England. 


INDE = ro ADVERTISHMENTS. 


The names of Advertisers, whose announcements are ordered for a series, are entered under any one Heading in this Index free of charge 
but if repeated under other headings, 64. per week is we for each additional entry. 


Accumulators. PAGE 
Drake & Gorham ... sé 
Foreign & Colonial E.P. 
J. Stiff & Sons (Boxes only)  … 

tre Lamps. 

J.H. Holmes & Co.... … Sup. 11 
Johnson & Phillips oe 

J. & W. Roper. 


Statter & Co. ee60e oe ; eee 15 
Asbestos.—Bell’s Asbestos Co. 16, 17 

United Asbestos Co. ‘ins 
Auctioneers and Valuers (Mechanical). 

Wheatley Kirk, Price & Goulty Sup. 11 
Batteries. 

India-rubber, G.P. & Tel. Wks. Co. 20. 

Johnson & Philli 

Telegraph Mfg. Co. up. 2 
Battery Jars.—J. Bourne & Son... 13 

Price,. Sons & Cu., ... 

J. Stiff & Sons … 
Bells. 
Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 10 
Sheppard, Allarton & Madeley ... 13 


Belting.— Webb & Son 


& Wilcox Co. Sup. : 
& Co. . À 


Berly’s Electrical Directory Sup. 14 
Elec. Engineer’s Pocket Book Sup. 14 
Electric Light Fitting ... Sup. 14 
Cabinet Work.—Eclipse Works … 6 
W. M. Foxcroft... 
Castings.—J & J. Hughes .… 12 
Phosphur Bronze Co. 


Chemicals. 

Boor & Co. ... 
Dynamos.—Andrews & Preece... 7 
Bolling & Lowe .. Sup. 9 
Gülcher Electric Light & P. Co. 13 
J. H. Holmes & Co. 
Johnson & Phillips ... ove 

Laurence, Scott & Co. one pi 

C. Oppermann ... 


C. A. Parsons & Co. ak ee 
J. & W. Roper 
Stanley & Davies ... one one 
J. G. Statter & Co. 


Ebonite. 


Harburg India Rubbe: Comb. Sup. 11 
D. Moseley & Sons... ose 
North British Rubber Co ui 
Electrical Engineers and Contractors. 
Acme Electric Works... Sup. 
J. D. F. Andrews & Co. ... ss 12 
Andrews & Preece .. id 7 
Appleton. Burbey & Williamson Sup. 18 
key, Emmott & Co., Ltd. ... 6 
R. Bolton & Co. .. 12 
Callender’s Bitumen Tel. be. c.Co. 11 


Charlesworth, Hall & Co.. Sup. 19 
Crompton & Co. ... 20 
Drake & Gorham … oe 
Electrical Eng. Corpor ation 

Elliott Bros. 

General Elec. P. & ‘Traction Co... | 
W. T. Goolden & Co. ees Sup. 13 


India-rubber & Telegraph Works Co.20 
Johnson & Phillips are 1 
Laing, Wharton & Down... 


Sup. 4 
Laurence, Scott & Co. … … 
Paterson & Cooper 
Rashleigh Phipps & | 
C. A. Parsons & Co. eee 
Poole & White ses: 16 | 


Electrical Engineers, &c.—Cont. paar 


Ernest Scott & Co. ... … coe 16 
Ronald A. Scott ... 
Sharp & Kent Sup. 13 
M. Holroyd Smith .. oo Bap. 6 
Swinburne & Co. '... 
Telegraph Mfg. Co. _... Sup. 2 
Western Electric Company dup. 20 
Westinghouse Electric Co. Sup. 20 
Woodhvuse & Rawson United ... 11 
Electric Light. 

Brush Electrical Engineering Co. 10 
Bernstein Electric Lamp Co. ... 12 
India-Rubber,G. P.&Tel. Wks.Co. Sup. 1 
Johnson & Phillips .. eee eee 1 
Laurence, Scott & Co. sae 
Thomson-Houston ... 


Electric Light Carbons. 
Brush Electrical Engineering Co. 10 
H. & F. Chamberlain 6 
Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 10 
Johnson & Phillips PE wee 
Lacombe & Co. 
Woodhouse & Rawson United 


Fittings. 
rman & Smith eee coe eee 9 

Rlestrical Accessories Co... 
Faraday & Son  … 
Genl. Elec.Co., Ld. (@. Binswanger.) Sup. 10 
Rashleigh Phipps & Dawson... 19 
B. Verity & Sons ... see 
Walsall Electrical Co. … ... 

Endolithic Ivory. | 
Endolithic Ivory Co. 

Engines for Electric Light. 
W. H. Bailey & Co. ‘ibe we" 
Browett, Lindley & Co. 
Davey, Paxman & Co. … ve 10 
Greenwood and Batley … ee 
Marshall, Sons & Co. eek ae 
John Musgrave & Sons 
Priestman’s Oil Engine ... 
Ransomes, Sims & 
Stockport Gas Engine 


Sup. 4 


Willans & Robinson * Sup. 19 
Fibre.—David Moseley & Sons ae 
Fire Insurance. | 

Phœnix Fire Office Sup. 11 


Fuel Economisers. 

E. Green & Son 
Glass Manufacturers. 

Genl. Elec. Co., Ld. (G. Binswanger.) Sup. 10 
Incaudescence Lamps. 

Sunbeam Lamp Co. 

Woodhouse & Rawsui United ge 


India-Rubber. 


India Rubber, G. P.4 Tel. Wks.Co. 20 
D. Moseley & Sons Fe 


insulators, & — Bourne & 
Price, Sons & Co. .. Jia 


Stiff & Sons 
Telegraph Mfy. Co io: 
Lubricants. 
W. H. Willeos & Co. 
Manufac Electricians, 
pps 
Dorman & Smith 
Elliott Bros. 
Fowler, Lancaster & Co. Sup. 11& 12 
A. B. Gill & Co. 
Hartmann & Braun | 
International Electric Co. dup. 7 | 
King, Mendhaw & Co. .,, Sup. 7 | 
Laurence, Scott & Co. eee | 
W. Moseley ... FA 


PAGE 
Manufacturing Electricians.—Cont. 
_Nalder Bros. eve coe 
I. Orme & Co eee eee Sup. 8 
Price, Talbot & Co. oe Sup. 2 
Telegraph Mfg Co. 2 
H. Tho orpe ' eee 6 
Walsall Electrical Company ie 
Woodhouse & Rawson 
F. Zôpke Sup. 16 


R. McGoune, arene & Co. Sup. 12 
F. Wiggins & Sons 
Motors.—Cuttriss & Co. jes 12 
Gülcher Electric Light & P. Co. 13 
Patent Agents.—H. Gardner ee 
Poles. 
Johnson & Phillips (wood and Iron). 1 
Joseph Aird (Wrought Iron and Steel). 2 
Dorman & Smith ... 9 
Genl. Elec. Co., Ld.(G. 10 
W. Wood &Co. 
Porous Cells.—J. Stiff & Sons 


| Shafting, &c. 


dine eee eee eee 


G. Richards & Co. ... one 


Railway Signals. 
Saxby & Farmer... .. 10 


Schools and Classes. 


School of Telegraphy .. ... 19 
Screws.— Davis & Timwins eee cee 18 
Switches. 


Appleton, Burbey & Williamson Sup. 18 
Faraday 


& Som 40 
Genl. Elec. Co., Ld.(G. Binswanger. ) Sup. 10 
The Paiste Switch... ooo. Sup. 8 


Walsall Electrical Co. 
Woodhouse & Rawson United 


| Engineers. 


Philli eee eee 


i 

Mfg. … Sup. 2 
Telephones. & Co. 

onsol. Tel. & M. Sup. 8 

Stanhope 
Universal Co. . 


Tools.—Chas. Churchill & i Sup. 6° 


Tubts.—Joseph Aird … 2 
Turbines.—F. Nell … 16 
Vulcanite (see Ebonite). | 


Wire (covered )e | 
Fowler-Waring Cables Co. soo 14 
W. T. Glover & Co. : 2 
W.T. Henley’s Tel Work: Co. … 4 
London Electric Wire Co. Sup. 1 
Midlaad Electric Wire Co. se 
Phillips Bros. eee eee : eee 19 
W. Rickard eee eee eee eee 
Telegraph Mfg. Co. oe Sup. 2 
Woodhouse & Rawson United jn ae 
Wire (uncovered). 
Davis & Timmins eee eee eee 18 
Ramsden, Camm & Co. ... son ee 
F. Smith & Co. eee see eee 3 
Wire Covering Machinery. | 
T. Barraclough & Co. 
Wood Casings.—S. Elliott ... Sup. 16 
Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 10 
J. F.& G. Harris 6 
Vigers Bros. 
Woodhouse & Rawson United 


BOOK ADYERTISEMENTS APPEAR ON Page 14 OF SUPPLEMENT. 
MiscELLANEOUS ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, ¥o., &c., appear on Sup. 11 (middle of paper.) 
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ELECTRIC LIGHT FITTINGS. 
8, BERNERS STREET W. 


Edinburgh Exhibition-stan No. 87. Works: 9 & 10, NEWMAN MEWS. 


INTERLOCKING THE LOCK AND BLOCK. 


The Board Trade have again an urged the the “ and “Block” systems between Aion, re Instra 


d Locking Levers, to effect inte ependent workin À gether with al m retiably 
and Bron ht into on several lines coder n of various Patents granted them, Fo 


Particulars, Plans, an 


SAXBY & FARMER, Railway Signal Contractors Canterbury Road, KILBURN, LONDON, N. bly 


Manufacturers of Railway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical. 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 
STFAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. 


BES Telegraph Address:— 
| Horizontal High Pressure Coupled 1 Compound 
SE Engine. 18 to 100 H.P. n 
| Patent Semi-fxed Com and Engine PARIS EXHIBITION, 1889. 
cheapest, most durable an usd Eos à o Gold Medals and One Siver Me 
reliable 1 in the market. FER ESÈZ teulars for their Steam Engines and Boilers. 


PAXMAN & CO. Engineers, 
Lowpon Orricx: 189, QUEEN VICTORIA STREET, E.C. 


IN CAN DESCENCE LAMPS. 


THE BRUSH ELECTRICAL ENGINEERING COMPANY, Ltd., 
hereby give notice that they have acquired the Edison, Lane-Fox, and other 
Electric Lighting Patents, for AUSTRALASIA, INDIA, the CAPE OF 
GOOD HOPE, and NATAL, and that it is an infringement of the rights 
now secured by assignment to them to import, sell, manufacture, or use any 
INCANDESCENCE ELECTRIC LAMPS in those territories, except 
under their License. 


All orders for Lamps irons to be used in India, or in the above- 
mentioned colonies, must be referred to the BRUSH ELECTRICAL 
ENGINEERING CO. Ltd., 112, Belvedere Road, LAMBETH, $S.E., 


from whom quotations and full infor mation may be obtained on application. 


Telephone No. 3975. Telegrams: “DETECTOR, LONDON.” 


RASHLEIGH PHIPPS DAWSON, 


SHOW Rooms: 58, BERNERS STREET, LONDON, W. 


The Best and most Artistic Show of Fittings in London. 


ELECTRIC LIGHT ENGINEERS AND CONTRACTORS. 


COMPLETE INSTALLATIONS, OR WIRING ONLY, CARRIED OUT PROMPTLY. ALL WORK GUARANTEED. TRADE SUPPLIED. 


NEW PATENT CEILING ROSE, 
Approved by all the Fire Offices and Supply Companies, 1s. 1d. net. “The most Perfect Ceiling Rose in the market.” 


WorRES: WELLS MEWS, W. sai 
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STATE CONTROL. 


IT was Lord Salisbury who remarked of governing 
bodies deputed by the State, “they begin by being 


enthusiastic and extravagant, and they are very apt to 
end in being wooden,” an observation which was then, 
is now, and, probably, will be true for all time. At 
first enthusiastic, they are actively officious and dicta- 
tory, imposing all kinds of unnecessary restrictions, 
and, at last, wooden, they become afflicted with official 
paralysis, and reach a condition of functional impo- 
tence. Early they get in front and block the path of 
progress ; later they get in the rear, and pull from 
behind. 

But, in spite of all, the PEN cries for further 
State remedies, and for the appointment of more 
governing bodies. Though every week’s intelligence 
brings us fresh tidings of official mismanagement and 
departmental maladministration, though times out of 
number our hopes in Government schemes have been 
crushed and our trust in administrative projects rudely 
betrayed, notwithstanding the lapse of time serves but 
to accumulate the evidence, month after month and 
year after year, is the same confidence shown in the 
power of officialism and the same faith displayed in 
the omnipotence of Government. Is the system of the 
Government inspection of vessels shown to lead to 
enormous bungling, then more inspection is insisted 
on. ‘“ When, after long continuance of coal mine in- 
spection, coal mine explosions keep recurring, the cry 
is for more coal mine inspection. When a railway 
accident occurs, notwithstanding the oversight of 
officials appointed by law to see that railways are 
safe, the unhesitating demand is for more such officials.” 
If a bridge is blown down, there is expressed a wish 
that the Government should institute a more complete 
System of inspection, and so on. 


the political idol with a hundred pens, and daily pray 
to it with a thousand tongues.” Always the same 
unwavering trust is manifested, more government we 
must have, and if the department fails in its duty occa- 


“ Daily we castigate | 
avoids. 
_ of plates, in providing sufficient boats for saving life 


sionally and an accident occurs, does it not make up 


for its neglect to some extent afterwards by—holding 


an enquiry ! 
It is vain in these days of die estat to. 
preach against Government interference. In so doing,. 


we are promulgating ideas opposed to the spirit of 
the age. 


struggle on their own behalf, but to give their services 
for the benefit of the community at large. Rewards 
are to be apportioned to merits as on the good old 


system no longer, but a condition of things exactly the 
reverse is to be ordained. Those, who by indomitable 
energy and untiring effort have succeeded in securing 


for themselves a share of the world’s rewards, are to 
be mulcted of some portion by the. State, that to the 
idle and the worthless and the undeserving may be 


given what they have not earned. Capital will have 


no rights under the new régime. The men who have 
accumulated it, those who have been self-sacrificing 
enough to surrender present pleasure for the sake of 
future enjoyment are denounced in no measured terms 
by the labour communists. If the new democracy is 
ever established, the capitalist will receive but scant 
consideration at its hands. 


That all the great industries of our country will be 
controlled by the State, is included in this nineteenth 


The coal mines are to be managed 
The Government must pur- 


century evangel. 
by Government officials. 


chase the railways, and to its monopoly of telegraphy,. 


it must add that of telephony. It is little use showing 
that outside the exercise of its legitimate function of 
protection the Government mismanages everything it 
touches, or in bringing evidence to show that State 
departments are invariably a decade behind private 
enterprise. It is matter of history that the Navy 
officials commit errors which the merchant service 
In taking precautions to prevent the corrosion 


in case of accident, in furnishing efficient apparatus 


for quickly lowering boats, and in adopting a governor 
LB 


According to the new lights, the time. 
for individuation has gone by. Men are no more to 


| | 
THE TELEGRAPHIC 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


[JULY 18, 1890. 


to prevent the engines breaking down, they were years 
behind the merchant service. In refusing to carry 
fresh water apparatus, and in delaying the adoption of 
lemon juice as a cure for scurvy until forty years 


after a. chief medical officer of the Government had 


given conclusive evidence of its worth, are exhibited 
the delays due to officialism. The use of compound 


engines and high pressure steam, the Government 


adopted long after it had been recognised as essential 
to economy by the mercantile marine. Nay, more, there 
is hardly at the present moment a British ironclad 
which will steam at full speed for twelve consecutive 
hours without something breaking down. Daily we 
hear of bungling at the Dockyards and of mis- 
takes at the Horse Guards. Whether the Govern- 
ment builds ships or manufactures guns the work 
invariably costs more than if done by private con- 
tractors. - If it makes weapons for soldiers’ use, or 
coats for soldiers’ backs, the same want of fore- 
sight and extravagance are manifested ; and it is the 
same in all Government departments. Of course the 
Post Office will be pointed out as a Government mono- 
poly, conducted on mercantile principles, and making 
a profit. But it is not proved that private enterprise 
would be unable to carry the work on at less cost. 
The Post Office progresses owing to pressure from 
without. It is brought into closer contact with the 
public than any other Government department, and 
though nominally under the control of officials it is 
virtually managed by the mercantile community. It 
it is not allowed to become inefficient, though its con- 
duct is by no means above reproach. A department in 
which the officials spend a million and a half in two 
years without authority is conducted on a scale of 
recklessness which may well excite astonishment. 
But it bears out Sir Charles Fox’s remark—that a 
Government office is like an inverted filter, into which 
you send accounts clean to come out muddy. Business 
conducted on such principles would for joint stock 


- companies mean bankruptcy, for Government depart- 


ments it means but additional taxation. 
The efforts of the Government to control electric 


lighting manifest the same blunders as do previous 


attempts at industrial regulation. The purposes of the 
legislature being avowedly to protect individual in- 
terests and secure the public safety, we have already a 
number of restrictions formulated by the Board of 
Trade, which illustrate conspicuously the arrogance of 
officialism, but which are quite unnecessary either for 


_ the protection of interests or the avoidance of danger. 


That these restrictions seriously hamper the lighting 
industry is apparent to all. Divided in opinion as 
regards all the points on which amendment is desir- 


able engineers may be, but on this one point all are | 


agreed, that the regulations while unnecessary, con- 
stitute an actual hindrance to progress. Acts of Parlia- 
ment, Model Orders and Regulations have been 
multiplied, and the confusion at the moment is so 
great that no one knows very well where we are ; a fact, 
the knowledge of which may have influenced Major 
Cardew in no small degree when preparing his recent 
paper for the Institution. The fact is, the Board of Trade 


- becoming of none effect. 


officials lack practical experience of the industry they 


‘endeavour to control, and a time will come sooner or 


later when the great mass of their regulations and 
provisions will be revoked, or will be set on one side, 
Electrical engineers know 
their business better than does the Board of Trade, and 
officials can only advance in knowledge as fast as those 
actually doing the work acquire the information gained 
from practice on a large scale. It will be found even- 
tually that only a small amount of regulation is neces- 
sary, all save that required to enforce the due per- 


formance of the contract between undertakers and 


consumers, to secure the public safety and protect rival 
interests being consigned to the limbo of obsolete 
legislation. The history of electric lighting measures, 
when it comes to be written, will pretty much resemble 
the history of others. We have first the Measure, then 
the period during which it is discovered to be a mis- 
take. We have next an amendment Act, followed by 
attempts to work under its provisions. Finally, we have 
the repeal succeeded in due course by another legislative 
experiment in the shape of a fresh measure. So it has 


been, so it will be. The everlasting trial and error 


continues, each Parliamentary session bringing new 
Acts, further amendments, and fresh repeals. 3 


IN the last issue of Engineering there 
appeared an article on the electropho- 
noscope on the lines taken up by us the week before. 
Not only did many of the daily newspapers extol the 
great invention of the day, says our contemporary, but, 
the editor of a technical journal, which assumes that it 
is in the confidence of the electrical profession, was 
drawn readily into the snare. It certainly will be 
interesting, remarks Engineering, to see how our con- 
temporary will climb down ; perhaps by implying that, 
he knew it all the time, and would not spoil the little 
game. We do not think it difficult to identify the 
journal in question, but up to now we have seen no 
further reference to the matter in its pages. 


The P.O. Joke, 


_ {T is gratifying to learn that this line 
has so far proved a great success, both 
from the technical and commercial 
point of view. Our readers will remember that 
the Buda-Pest electric tramway was designed and 
constructed by Messrs. Siemens and Halske, and it was 
formally opened in September, last year. During the 
month of April of the present year it carried 337,200 
passengers, or 42,684 passengers per kilometre, the line 
being 7°9 kilometres in length. There were 20 motor 
cars in daily use, excepting on Sundays and holidays, 
when four additional cars were called into requisition 
which were attached to four of the motor cars. The 
city possesses a horse tramway of 45°6 kilometres 


The Electric Tram- 
way in Buda-Pest. 


length, and 329 cars, which carried in the same period 


33,074 passengers per kilometre, or 9,610 less than the 
electric tramway. Calculating the “duty” for each 
vehicle, it will be found that each electric motor car 
carried 16,860 passengers, whereas each horse car carried 
only 4,584 persons in the same period. The fares on the 
electric tramway are considerably lower than on the 
other lines, yet during the month mentioned, the 
earnings of each electric car came to 1022-95 florins; 
the horse car, on the other hand, earning only 369°81 
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florins. 
efficiency. of the electric cars is much higher than that 
of the horse cars, and it is explained that this is mainly 
due to the much greater speed (18 kilometres per hour), 
of the former, which more than doubles the earn- 
ing capacity of the line. The proportion was even 
greater in May last, when 387,000 passengers were 
carried on the electric tramway. We have no exact 
figures concerning the working expenses, but we are 
assured that they are lowest with the electric system. 


ONE would have imagined that an 


"As Old as the esteemed contemporary, conducted in 


Hills.” 


the interest of certain submarine cable 


companies, would have known sufficient about the testing 
of faulty cables to have prevented falling into the error of 
publishing in last week’s issue an illustrated article on 
“ A Method of Localising Partial or Dead-earth Faults in 
Insulated Conductors,” as if the method described 
was something novel and particularly interesting. 
The method is as old as the hills; or, perhaps, more 
correctly, as venerable as insulated conductors, It would 
be very difficult to give an exact period to its earliest 
discovery; but it is ancient, very ancient. 
in the old days insulated conductors in the form of 
core or cables were found to be faulty, this method 
was so simply obvious that it was used. When the 
core was coiled the battery wire was attached to the 
end and there kept as the core was run off ; but in the 


case of the insulated wire being on a revolving drum : 


or “ swift,” there was no difficulty in making and main- 
taining the necessary contact. 
to obsérve how very frequently the electrical engineer 
of the present day discovers methods of doing simple 
things which were known years ago to the telegraph 
engineer. 
have just alluded, was not patented and brought out 
_ by some eminent mee or company. 


IN the House of Lords, on Tuesday, 
Lord Herschell moved the second read- 
ing of the Bill. He said there had 
been a good deal of misconception in relation to its 
scope and object. The Bill would not deal, and was 
not designed to deal, more effectually with fraud than 
the law at present deals with it. 
Bill was to deal with persons who make untrue state- 
ments honestly, but without reasonable ground for 
believing them, with a view to inducing others to in- 
vest their money, or embark in any undertaking. He 
admitted that some of the details of the Bill were open 
to criticism. It was not clear, for instance, whether 
. promoters were within its scope, yet in many cases they 
were the persons whom one would really like to hit; 
and it was certain that persons whose names were 
merely mentioned in the prospectus, as the bankers 
who received subscriptions, or the solicitors who gave 
the company legal advice, ought not to be held respon- 
sible for every statement put forward by the directors. 
“Responsible for” were very wide, and, to his mind, 
objectionable words, because responsibility was a ques- 
tion for the law to decide. The Lord Chancellor, while 


The Directors’ 
Liability Bill, 


sympathising with the object of the Bill, had not the 
slightest hesitation in inviting their lordships to reject 
it in its present form. Lord Bramwell presented a peti- 
tion from the London Chamber of Commerce, in which 
the petitioners stated that they viewed the Bill with 
very great alarm, and expressed their firm belief that if 


These figures would show that the commercial . 


When 


It is very interesting 


It was a pity that the method, to which we — 


The purpose of the 


it passed as it at present stood, no man of means and 
repute would allow himself to be a director of a limited 
liability company. He agreed with the Lord Chancellor 
that if it were a question of this Bill passing as it stood 
he should heartily vote against it; and Lord Esher 
remarked that not a single line of the Bill would stand 
examination. Lord Herschell did not know that any 
legislation of the kind could safeguard reckless inves- 
tors from loss. The Bill was read a second time, and 
referred to the Standing Committee on Law. It is 
almost a) pity that amongst those held “ responsible,” 
the scientific. expert was not included, for many a 
worthless scheme has been floated purely on the strength 
of a gushing report from some well-known professor 
or expert, Our opinions on the Bill, as a whole, may 
be read in the REVIEW for July 4th, page 11. 


IT is more than probable that the 
report on a new incandescent lamp, to 
which we called attention in our last issue, did not 
emanate direct from the Professor who carried out the 
experiments, but from interested parties who placed 
their own construction upon the loosely tabulated 
figures which we have since had an opportunity of 
examining. Nevertheless, we feel it our duty to point 
out how a report, seemingly guarded, may be made to 
indicate almost anything that is desired, and also how 
careful one should be to see that the calculated results 
contain no errors. The new lamps, which we will still 
designate as those of X, were 16 in number and of five 
different voltages, viz. :—110, 105, 100, 92, and 80. 
The voltage was adjusted to give the candle-power the 
lamps were intended to produce, which was 16. The 
entire batch was then averaged, a manifestly. unfair 
proceeding when pitting the results against 100 volt 
lamps of another manufacture, the watts per candle- 
power being given as 3°778. The Edison-Swan lamps, 
only four in number, were tested in the same manner, 
and the watts per candle-power averaged, according to 
the Professor’s data, 4°21. Naturally this looks some- 
what uneconomical for the old lamps as compared with 
the new, but let us examine the tests. In the follow- 
ing table the working out of the watts per candle- 
power by the Professor appears in col. A; our own 
calculations in col. B. | 


Scientific Reporting. 


| Volts Watts | Watts 
Lamp. | tested at | Ampèrer, | Watts. CP. | pere. | perce. 
| . 
No. 1..., 989 | 0643 | 636 | 16 | 397 3:97 
» 2.| 988 | 0628 | 617 » =! 414 |: 385 
|: 0°631 61'9 416 | 3:87 
i Se 1014 | 0652 | 66:1 » | 468 | #18 


| 395 


| Now 3:95 is not greatly in excess of the averaged watts 


per candle-power of the 16 new lamps of five distinct 
voltages, but if we take those of 100 volts, curiously 
enough, also four in number, we find the average to be 
3 90. : Instead, therefore, of the new filaments taking 
less electrical energy than the Edison-Swan, we find 


that they are practically alike, for naturally we must 


select those lamps for comparison which require 
approximately the same voltages to give a like illumi- 
nating power. There are other points in this report to 
which we could take exception, but enough has been 
said to show that such statements as appeared in our 
last issue must be taken cum grano salis, and we sball 
endeavour to keep a watchful eye on the future pro- 
ceedings of the owners of X’s lamp patents. 


| 
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THE TROYES CENTRAL STATION. 


WITH a flourish of trumpets the Compagnie Nationale 


d’Electricité (Ferranti’s system) inaugurated on the 
21st ult. the central station at Troyes. Mr. S. Z. de 
Ferranti went over from England to be present at the 
ceremony which was rendered rather sad by the death 
of an employé who was killed by a shock from a trans- 
former which he grasped to save himself from falling 
down acellar. Ata meeting of the municipal council, 
the mayor, in reply to questions, stated that the company 
had strictly carried out the prefectural regulations, and 
that no blame was attached to them. 

The station is situated in the suburb of Sainte-Savine, 
and the plant comprises two Babcock and Wilcox boilers, 


_ one Brasseur steam engine of 150 N.H.P., and one Fer- 


ranti dynamo giving 50 amperes at 2,400 volts. As the 
demand for light increases it is proposed to instal two 
similar groups of machines. Underground two wire 
conductors are employed and extend about 41 miles. 
The cables are well insulated, and are protected by an 
external steel wire covering. Insulated branches are 
jointed to the mains, which are laid at a depth of about 
20 inches in the ground. The distribution is effected 
at an E.M.F. of 100 volts, and transformers are erected 
in certain places according to the consumption ; current 
is supplied both for public and private lighting. In 
the former case arc lamps of 8 ampéres and 50 volts are 
used, and in the latter incandescent lamps, of which 
there are 800 already in use. Light is sold at a fixed sum 


per lamp hour, and each subscriber has installed a : 


Ferranti-Borel meter modified and graduated in lamp 
hours. The rent for the meter varies from ls. 3d. to 
4s. 10d. per month, according to the capacity. The 
price per lamp hour of 10 candle is 3 of a penny, and 
for one of 16 candles about 2 of a penny. Those persons 
using the light subscribe for five years, and guarantee 
a minimum consumption of light amounting to 29s. per 
annum. The company has to pay to the town a rent of 
2d. per metre of mains laid, including the return. 


THE ELECTRIC LIGHT AT THE ST. MORITZ 
BATHS. 


THE electric illumination of watering places on the 
European Continent has made, of late, very satisfactory 


_ progréss. The favourably known health resort, St. 


Moritz Baths, near Engadine, in the Canton of the 
Grisons, Switzerland, is about to become possessed of 
a very interesting installation for electric lighting. 
The first step is the construction of a large central 
station at Silvaplana, where water power is being 
derived from the Julien brook, with a fall of 35 metres. 


From here the power for the electric lighting of the 


entire watering place will be conveyed over a distance 
of 53 miles.. The installation will be arranged by the 
machinery works of Stirnemann and Weissenbach, of 
Ziirich, who three years ago fitted up the Hotel 


Kulm at the village of St. Moritz (near the St. Moritz 


Baths) with about 2,000 glow lamps. 

The central station at Silvaplana will have, at first, a 
capacity of 3,000 glow lamps. For this purpose three 
turbines will be set up, each of 125 H.P., each of which 
will be directly connected with an alternating current 
machine, type WA,. Each of these alternating ma- 
chines, at a rotation of 250 turns per minute, furnishes a 
primary current of 27 ampéres and 3,000 volts tension, 
and is excited by a continuous current machine of the 
Ganz type, A,. The regulation is effected partly by 
manual rheostats (one for each alternating current and 
exciting machine) and there is besides an automatic 
current regulator with a reducer and equaliser. 

The water arrangements in the mountain stream, 
which is very violent, will be effected on the plans of 
the firm Largin and Grossmann, of Lucerne. The tur- 


bines and their accompanying regulators are being fur- _ 


nished by the firm Rieter, of Winterthur, and the elec- 


trical machinery and the transformers by the firm Ganz 
and Co., of Budapest. | 
Three prominent establishments at the St. Moritz 
Baths will be at once supplied with the electric light. 
The Bath Saloon with 700 lamps and four arc lights. 
The Hotel Victoria with 700 glow lamps and three 
arc lights, and 


The Hotel Dulac with 938 glow lamps and seven arc 


lights. 

In these buildings there will be set up 18 transfor- 
mers, each of the capacity of 8,000 watts, which convert 
the primary current of 3,000 volts into a secondary cur- 
rent of 110 volts. 
mathines in parallel insertion, two are to perform the 
normal service, whilst the third is kept in reserve. 

The distance between the central station at Silva- 
plana and the first point of distribution (the Bath 


Saloon) is 4,800 metres ; the total distance from the 


central to the most remote point to be illuminated is 
5,400 metres. 


With reference to the high tension prevailing in the 


primary leads (3,000 volts) special insulators for high 
tensions are being supplied by the firm Johnson and 


Philips, of London. 


The entire installation must be complete in the spring 
of 1891, so that the electric light may be in action at 
the commencement of next year’s season. 


THE ELECTRICAL CONDUCTIVITY OF AIR 
AND THE FORMATION OF OZONE. 


MORE than a hundred years ago Van Marum observed 


that when an electric spark is passed through a vessel 
_ containing oxygen gas, a peculiar odour is developed 


and the gas becomes more chemically active; thus 
oxygen, which has been treated in this way, will at once 


tarnish the bright surface of mercury. 


Nearly 60 years after this interesting discovery, 


namely, in 1840, Schénbein wrote calling the attention 


of scientists to it in Poggendorff’s Annalen der Physik 


und Chemie, voi. iv., p. 616. He stated that the action 


of the electric spark converted the oxygen into a new 
body, for which he proposed the special name of ozone, 
a word which is derived from a Greek verb meaning 
“to smell.” 

Schénbein described many of the properties of this 
ozone, and, amongst them, that special property of 
being able to liberate iodine from potassium iodide, 
which has since been made the basis of a characteristic 
test for ozone. | | 

Ozone is capable of effecting many remarkable oxi- 
dising reactions, and on this account has been the 
subject of much attention from chemists. In the early 
fifties it was a great crux, quite a bone of contention 
amongst the leading chemists, who were greatly 
puzzled concerning its constitution ; amongst others, 
Baumert, Williamson, Frémy, Becquerel, Marignac, 
De la Rive, &c., joined issue.  . 

The exact nature of ozone was discovered by Andrews 
(vide Philosophical Transactions, 1856, p. 13). He suc- 
ceeded in proving that ozone is not a compound of two 
or more elements, as Williamson and Baumert held, 
but that it is merely oxygen in an altered state, or, as 
chemists say, in an allotropic condition. 

If a series of electric discharges be passed through 
dry oxygen gas, a portion of it is converted into ozone, 
and the change is accompanied by a diminution in 
bulk. Chemists explain this by assuming that three 
volumes of oxygen condense to form two volumes of 
ozone. And this theory is supported by experimental 


evidence, most of which has been supplied by Soret 


(vide Annales de Chimie et de Phisique, series 4, vol. 
viii., p. 113, and Philosophical Magazine, series 4, vol. 
xxxi., p. 82; vol. xxxiv., p. 26. — 
Ozone can be produced in a variety of ways, thus :— 
1. It is evolved at the positive pole during the elec- 
trolytic decomposition of acidulated water. 


Of the three alternating current 


7 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
3 
| 
| 
| 
| 
| 
| 
| 
| 
| 


‘ 


' THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. _ 61 


JuLY 18, 1890.] 


2, It is formed by the slow oxidation of phosphorus — 


m3. It is obtained when the discharge from an elec- 
trical machine is passed through dry air, or, better stil], 
through dry oxygen gas. The silent discharge converts 
a portion of the oxygen into ozone. A Siemens’s 
induction tube is the best apparatus for this experi- 
ment. 

4, It is obtained by the action of a heated glass rod 


ona mixture of ether vapour and air contained in a 


Pe When a stream of air is passed on a platinum wire 
heated to whiteness by means of an electric current, 
e is formed. | 
+ It is produced during the combustion of all sub- 
stances containing hydrogen in the air or in oxygen, 
hence it is found surrounding the flame of hydrogen, 
alcohol, candles, coal gas, &c. ea | 

Ozone is always found in the air which is in the 


vicinity of a Bunsen gas flame. Further, it is a well- 
known fact that air in the vicinity of such a flame pos- 
sesses considerable electrical conductivity. These facts 
have recently attracted the attention of Messrs. J. Elster 
and H. Geitel, who have endeavoured to discover 
whether any relation exists between them. They cor- 
tribute an interesting paper upon their research to the 
— der Physik und Chemie, series 2, vol. xxxix., 


Suspecting that the electrical conductivity of the air 
in the neighbourhood of a Bunsen flame might be due 
to the formation of ozone, Messrs. Elster and Geitel were 
led to examine the electrical properties of the air en- 
veloping a stick of moist phosphorus undergoing slow 
oxidation with the formation of ozone. They obtained 
data in their experimental investigation which enabled 
them to decide that the process of converting oxygen 
into ozone in this case, also, determined a similar 


assumption of electrical conductivity by the air. They 


were unable to demonstrate, however, that any electro- 
motive force was connected with it. 3 

It seems, therefore, from these experiments, that the 
mere presence of ozone is not in itself sufficient to im- 
part electrical conductivity to the air, though there 


does seem at first sight to be some connection between 
the two. 


Other experiments were instituted with a view to 
throwing side lights upon this question, and it wasshown 
amongst other results that the formation of solid par- 
ticles of ammonium nitrite in the neighbourhood of the 


stick of phosphorus did not exert any appreciable effect. 


A curious effect was observed, namely, that the forma- 
tion of ozone is hindered by the presence of oil of tur- 
pentine, and that the electrical conductivity of the air 
at once disappears when some of the vapour is intro- 
duced. Not only turpentine, but several of the essen- 


tial oils, when acted upon by atmospheric air, trans- 


form a portion of it into ozone, and again tur- 
pentine will absorb ozone without decomposing it. 
These interesting results seem to indicate that there 
is room for still more research in this direction, which 


should be especially attractive to physical chemists, | 
that is to say, to those scientists who delight in ex- 


ploring the borderland between 


physics and che- 
mistry, | 
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THE TAUNTON DYNAMO. 


THIS new pattern dynamo is of the two-pole type, 
built by Mr. F. M. Newton and designed by Mr. T. 
Hawkins. The machine has been exhibited at the 
Royal Show at Plymouth, where it was used to charge 
a set of batteries and to light Messrs. Priestman’s stand 


being driven by one of that firm’s 2-H.P. oil engines. 


The dynamo under consideration is shunt-wound, 
gives 30 ampères at 90 volts at 1,180 revolutions per 
minute, and runs cool on full load with an efficiency 
of 93 per cent. ou 

The field magnets are made of the best wrought 


iron, bolted to the bed plate where the cross section 


has been increased, and the armature has one layer of 
wire wound drum fashion. There are only two turns 


of wire per commutator bar. | 


There is no lead to the brushes, and the work can be 
increased 50 per cent. above full load without sparking ; 
in fact, there is no need for a rotating brush holder, and 
the makers intend discarding it unless specially ordered. 

The machine is well designed and the bearings are 
long, fitted with white metal, and have sight feeding 
lubricators. These machines are being made in 
different sizes from 1 unit to 30; machines larger than 
this are of the four-pole type designed by Mr. Newton. 
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THE ELECTRIC LIGHT AT DRURY 
LANE THEATRE. 


INCREASED. SAFETY, 


AT the annual meeting of the Drury Lane Theatre pro- 
prietors, held last Friday in the saloon building, under 
the presidency of Mr. Cornelieus O'Dowd, Mr. C. J. 
Poipps, the architect, presented a report with reference 
to the condition of the theatre, stating that during the 


-year there had been an installation of the electric light 


throughout the building. — | 

The Chairman, in moving the adoption of the report, 
stated that although the institution of the electric light 
in the building did not bring any money into the 
pockets of the proprietors, they considered that it added 
very much to the safety of the theatre, and they there- 
fore felt themselves justified in undertaking a moiety 
of the expense, the agreement with Mr. Harris being 
that he should pay half the expense of the electric 


lighting. In explaining the accounts, Mr. O’Dowd said 


that during the past year they had paid £1,260 for the 
institution of the electric light, their contract with the 
lessee being that he should pay half of that on the 
completion of the work, but as the work was not com- 
pleted at the time the accounts were made up, his pay- 
ment in respect of it had not yet been received, and 
therefore was not credited in the accounts. The 
proprietors would have to pay down in all about 
£350 more in respect to the electric light and the 
lessee. Mr. Harris would contribute one half. He 
(Mr. O’Dowd) would like to say that in addition to the 
establishment of the light on the stage and the audi- 
torium, they had had it put up in other parts of the 
theatre. | 

Major Sharpe, in seconding the motion for the 
adoption of the report, said that he looked with much 
satisfaction upon the installation of the electric light, 
as he considered it added very much to the safety of 
the theatre. 

The report was unanimously adopted. 


THE ZIGANG POLYPHONE. 


IT is well known, writes M. Ed. Hospitalier, in Za 
Nature, that the vibrating plate of a telephone may be 
made, under the influence of undulatory electric currents, 
with the necessary graduations and modulations, to re- 
produce all the sounds and the tones the most diverse 
in a gamut of the most extended scale, with only the 
slight and almost imperceptible alteration which is due 
to the fundamental sound of the vibrating plate itself. 
This will not be the case if we make use of the plate to 
modulate the current. We have already had occasion 
to describe M. Zigang’s electric trumpet, in which a 
current being periodically interrupted by the vibration 
of the plate produces a continuous sound of peculiar 
tone. This electric trumpet constitutes an apparatus 
midway between the telephone and the electric bell, 
for which latter it may be substituted with advantage 
in a great number of cases. The first of M. Zigang’s 
trumpets were somewhat disagreeable in sound, and the 
pitch was often ill defined. By rearranging the whole 
system with entirely metallic fittings, by suitably 
modifying the thickness of the plate, its diameter, 
peripheric mounting, the armature mass, the capacity 
of the resonator, and the proportions of the electro- 
magnet, the sound was perceptibly improved. It 
acquired a tone approaching to that of the hautboy, 
one which could be modified to considerable extent 
by a well arranged combination of the various 
organs contributing to its production. But M. Zigang 
aimed at something more. He aimed at trans- 


forming the monophonic trumpet, which was only — 


capable of a single, with a perceptibly uniform, 
pitch, into a polyphone, or a single apparatus capable of 


emitting several well defined notes. He succeeded in 
this by turning to advantage the connestion existing 
between the pitch of the principal sound furnished -by 


the vibrating plate and the diameter of the latter, The 


following figures illustrate the principal dispositions of 
the apparatus, as well as the mode of putting them in 
action. 


The polyphone is no more than the original trumpet 


formed out of an electromagnet (fig. 1) mounted: in 


front of a vibrating plate, to which a soft iron arma- 


Fra. 1.—ZiGgana’s Potyrnone. 


ture, A, is attached. A platinum contact, v, close: the 


circuit of a battery upon the electro-magnet, and breaks — 


it as soon as the plate is attracted, in order to establish it 


‘anew when the plate has recovered its initial position, 


and soon. The sound which is thus emitted is that 
corresponding to the natural vibration of the plate nnder 
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Fig, 2.—EXECUTION MusiCAL AIR ON THE POLYPHONE. 


the influence of the periodical creation and suppression 
of the currents traversing the electro-magnet. Bnt by 
applying a blunt point to the plate we immobilise the. 
entire portion of it comprised betwixt the periphery of 
the plate, which is fitted to the mounting, and the concen- 
tric circle which passes through the point touched. The 
plate thereupon emits an acute sound, which is the more 
acute as the point touched is nearer the centre. By 
touching different parts of the plate it may be made to 
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emit different -sounds with a certain correspondence . 


between the tones and half-tones of the chromatic 
scales ; so that it is possible to obtain real music. This 
M. Zigang actually did, although the entire extent of 
the instrument was no greater than an octave. Each 
note is struck by pressing a contact button, B (fig. 1), 
with the left hand, whilst with the right we manceuvre 
the blunt point upon the surface of the plate. The 
connected movements are particularly facilitated by 
means of this instrument, upon which the inventor 
has already played several pieces arranged for it 
and for the piano. It would be possible to add 
to the apparatus’ special dispositions allowing of 
the easy realisation of the forte and piano notes. This 
might be done by introducing variable resistances 
into the circuit, either by varying the number of the 
elements by means of a commutator or by introducing 
into the circuit an iron-cored coil so as to modify the 
circuits coefficient of self-induction and thus enfeeble 


or enhance the intensity of the sounds at will. But it 


must not be lost sight of that the pitch of each funda- 
mental sound is a function as well of the electric 


source and the interpolated resistances; so that the — 


position of the contact corresponding to a note of given 
pitch is not always the same, but varies with the in- 
tensity of the sound obtainable, and which fact renders 
the performance somewhat complicated. ! 


Nevertheless, M. Zigang’s polyphone is an original | 


and diverting instrument, and it has appeared to us 
worthy of being presented to our readers, if. only 
because of its simplicity and of the experiments 
which it enables us to make for the purpose of impart- 
ing and demonstrating not a few of the principles of 
musical acoustics. | 


PROF. LODGE ON THE THEORY OF THE 
ELECTRIC WELDING PROCESS. 


By 8S. ALFRED VARLEY. 


IN the columns of Industries of June 27th, there is a 
communication from Prof. Lodge which purports to be 
of the nature of a reply to recent articles of mine 
which have appeared in the ELECTRICAL REVIEW. | 

It is not without significance that Prof. Lodge should 
have preferred his comments to appear in a journal, 
many of whose readers will, in all probability, not have 


‘read my articles. 


Prof. Lodge Jays stress upon the fact that when two 
iron bars are welded by electric alternations, the circuit 
is completed in the first instance through a small section 
of iron only, such seetion becoming gradually increased, 
as the heat electrically developed renders the iron soft 
enough to be forced together mechanically, the whole 
section eventually being brought into electrical contact. 
I directed attention more especially to what was ob- 
served when a solid cylindric bar of iron was heated 
between the jaws of the electric welder, as will be seen 
from the following passage which appears in my pub- 
lished criticism of Sir William Thomson’s paper on Lord 
Armstrong’s accidental experiment :— | 
In the course of these experiments iron bars of as 
large a diameter as 1} inches were welded, and cylin- 
dric iron bars of various diameters were heated to a 
white heat, a rectangular frame of cylindrical iron, 
forming a continuous circuit, was also placed in the 
jaws of the welding machine; this arrangement was 
something like a Wheatstone’s balance, there being two 
paths for the current, which became divided through 
two arms of unequal resistance, the shorter conductor 
being only a few inches in length, and the longer one, 
say, four feet. The object of this experiment was to 
show that under such conditions the whole of the cur- 
rent practically passed by the shorter route, which be- 
came raised to a white-hot temperature, the longer one 
being grasped in the hand of a workman all the time 
the experiment was being performed. 


Both Sir William Thomson and Prof. Lodge have 


assumed responsibility in respect to the development of. 


the newer theory, and I invited them, on public grounds, 
to refute the main contentions of what I had brought 
forward, if they considered them to be erroneous, In 
my criticism on Sir William Thomson’s paper, one of 
my contentions was, that what was seen to occur, when 
solid iron bars were heated in the electric welder, did 
not suggest in any way a crowding of the currents in 
the outer skin of the bar heated. According to the 
newer theory, when the iron frame forming a con- 
tinuous circuit, referred to in the quotation, was placed 
in the welder, as the passage of the electric alternations 
through the mass involves overcoming inertia, the cur- 
rents should have been crowded into the outer skin 
only, the central portion remaining “ stolidly inert ;” 
and further, seeing that the energy transmitted by the 
transformer was great enough to heat the section 
throughout to a white heat, if Sir William Thomson’s 
explanation of Lord Armstrong’s accidental experiment 
be the true one, then the outer skins of the two elec- 
trical paths through which the currents were being 
divided should have been too highly heated for the 
human hand to grasp. . 

In the article which has drawn forth this communi- 
cation, Prof. Lodge has confined his comments to the 
electrically heating two iron bars forced together 
mechanically, and I cannot help thinking he has, done 
so, because what then occurs is somewhat more com- 
plex, and therefore lends itself more readily to argu- 
ment. 

In the course of my articles, from common sense de- 
velopments of older theory. and direct observation, I 
have built up what I consider to be a very complete 


structure, every part of which harmonises with those 


well ascertained laws that are recognised by physicists 
generally. 

The test we have a right to demand is that all de- 
velopments of theory should harmonise with established 
laws, and render clearer what was known previously in 


rt. | | 
pe What led me in the first instance to oppose a theory, 
our mathematicians claim to be so great an advance 
forward, was the fact that it neither harmonised with, 
nor did it help us to more clearly understand, previous 
observations. I, myself, have reason to be thankful 
for having realised in my youth that two great princi- 
ples—viz., harmony and continuity run through all 
physical phenomena, and any claims I may be con- 
sidered fairly to have, either as a discoverer or pioneer 
of scientific advances, are attributable solely to a clear 
recognition that physical phenomena are all of them 
connected with one another, and that therefore one 
should suspect the truth of anything put forward, how- 
ever plausible at first sight it may seem to be, if it does 
not harmonise with our commonest everyday observa- 


tions. Those who really love knowledge for its own 
sake, and who find a pleasure in mastering the princi- | 


ples underlying all physical science, have often an 
intuitive feeling of the direction in which truth lies, and 
the discoveries they make are seldom accidental, they not 
uncommonly see truths a long way ahead, which they 


_ can look forward to realising, it may be years later, if 


only they are not in the meantime anticipated by some 


‘ one else; but in these days of so-called advanced ideas 


the great thing sought for in public scientific lectures 
and presidential addresses is the sensational, something 
out of. harmony with our humdrum everyday ex- 
perience, and the more sensational it is, and the more 
it lends itself to argument, the more it is liked by the 


scientific talker who reaps a harvest of reflected glory 


by retailing and trumpeting the sensational utterances 
of greater men to audiences only too ready to be 
astonished and amused. | 
Those whom Society permits to make sensational 
presidential addresses are almost invariably men of 
distinction, having a deservedly recognised official 
scientific status, and, if criticised, the orthodox pro- 
ceeding is to fall back upon professorial caste, and 
professional etiquette ; should this fail, the arts of 
sophistry are commonly had recourse to, and exhausted. 
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- In what I have published from time to time, since 
the Dr. Mann lectures of Prof. Lodge were delivered, 
I have traced the connection between a whole series of 
aap phenomena which mathematical physicists 
ave. regarded separately, and dealt with, as though 
they were not in any way connected. In this way I 
have been able to get round physical phenomena to 
some extent, and to look at them from several points 
of view, and, as a consequence, I feel that the position 
I have taken up, in respect to the newer electrical 
theory, is a. very strong one. I go further than this, 


| for I venture to express the opinion that both Sir 


William Thomson and also Prof. Lodge are well aware 
it is so. | 

The accumulated observations of a life largely 
devoted to scientific research has resulted in the de- 
velopment of a very simple theory, which, among other 
things, has enabled me to explain, in a natural common 
sense way, what at first sight seemed anomalous 
in Prof. Lodge’s “ Alternative Path Experiments.” 
According to my theory, performing a physical act 
involves the overcoming inertia—the overcoming 
inertia involves a transformation of energy, and every 
transformation of energy involves a storage of energy 
in matter to the extent that inertia has been overcome. 
It will be found that by this simple theory all physical 
phenomena can be connected together in a continuous 
chain, and that they can all of them be traced back to 
a simple duality—viz., active or positive energy, and 
inertia or negative energy. The active energy is ex- 
ternal to the matter acted on, and when it becomes 
associated with matter such association is a more or 
less unstable one. Negative energy, on the other hand, 
is inseparable from matter under all known conditions, 
and is the most characteristic feature of matter—viz., 
inertia or weight. 

In all physical acts or transformations of energy, for 
they are convertible terms, the positive and negative 
energies concerned are necessarily balanced, similarly 
as is the case in electrical phenomena, and whenever a 
transformation of energy occurs, the transformation in 
some cases results ina temporary association of positive 
energy with the negative energy of matter only, and in 
others there results a more or less stable combination. As 
a case in point, interpose a copper conductor in an active 
dynamo circuit, a certain amount of energy then becomes 
transformed into magnetism at the time the circuit 
is closed, and energy will also be transformed into heat, 
the energy transformed into magnetism remains stati- 
cally occluded all the time the circuit is complete, but 
the energy transformed into heat is only temporarily 


and unstably associated with the matter of the con- — 


ductor in which it is developed ; in fact, in some cases, 
as fast as energy is being transformed into heat it passes 
out of the conductor by radiation, and in other 
examples, such as electric welding, the heat becomes 
transformed and stored faster than it can escape by 
radiation, and in such cases there is an unstable asso- 
ciation of positive energy with the matter of the 
conductor. | 

The transformation of energy into heat in an electric 
circuit is dynamic, whereas the transformation of 
energy into magnetism is a statical occlusion, and in 
all cases where positive energy becomes combined with 
matter, forming a more or less stable combination with 
it, the positive energy is statically occluded. 

When a copper electric circuit is divided, the energy 


_which was transformed into magnetism and statically 


occluded at the time the circuit was closed, is parted 


with completely, the copper conductor passing from the 


magnetically polar to the normal condition very 
rapidly, and the energy which remained occluded all 
the time the circuit was complete, becomes now dissi- 
pated through the medium of current developed during 
the act of demagnetisation. If an iron conductor be 
interposed in a dynamo circuit, the transformation of 
energy into magnetism that then occurs will be enor- 


- mously greater than when a copper conductor is inter- 
_ posed ; but when the-circuit is divided, the energy 
transformed and occluded as magnetism will be parted 
- with much more slowly than was the case with the 


copper conductor, and some of it will be retained ; the 
iron conductor, unlike the copper one, remaining more 
or less permanently magnetised ; and here we have an 
example of a more or less permanent combination of 
positive energy with matter. 

A plating bath is an example where no storage 
of energy occurs, or, to speak more correctly, where no 
work is done beyond that involved in overcoming con- 
ductive resistance, energy is certainly unlocked at the 
anode to the extent that the anode is broken down ; 
but it becomes transferred to the cathode, where it 
builds up a structure the equivalent of that destroyed 
at the anode. In the case of a storage battery, where 
lead is oxidised, or a low oxide is converted into a 
higher oxide, altogether new structures are reared, and 
a very large transformation of energy occurs, the 
energy transformed becoming statically occluded in 
the new structure produced, which, being a very un- 
stable edifice, readily parts with the positive energy 
entering into its structure whenever the conditions are 
at all favourable for doing so. Structures such as those 
developed in storage batteries are fairly comparable to 
fulminating compounds, which are simply very unstable 
structures, having relatively to their mass a very large 
amount of positive energy unstably occluded. From 
fulminating compounds we may pass to organic matter, 
such as wood or coal, and from organic matter we pass 
on by easy stages to such metals as gold or platina, 


which are very stable structures, and not readily broken 


down. 

The cases cited are a few illustrations of the way 
physical structures, and the forces associated with them, 
are all of them. connected, and the simple theory 
developed by me, and published in the columns of this 
Journal, will be found to join them all in a natural, 
common-sense manner. 

The most unstable association of positive energy with 
matter is undoubtedly a statical accumulation in a 
Leyden jar, and the next in order to this is a statical 
occlusion of energy in the form of magnetism in a 
copper conductor closing an electric circuit, for in both 
these examples there is no affinity between the positive 
energy and the matter it is associated with, the accu- 
mulation of energy being maintained solely by 
pressure.* 

Now let a mechanical illustration be briefly con- 
sidered. (1.) Suspend a block of wood by a long 
string, and set it swinging by the hand ; the whole of 
the energy imparted to the block in this way will prac- 
tically take the form of motion, and it will be even- 
tually, but slowly, parted with in the form of heat. 
(2.) Strike the block with a mallet and a percentage of 
energy will be at once converted into heat; but the 
greater percentage of energy transferred to the block 
will still probably be in the form of motion. (3.) Fire 
into the block a rifle bullet whose weight, multiplied 


by the square of its velocity, equals that of the mallet, — 


and assume the bullet becomes buried in the wood, very 
little motion will be imparted to the block, nearly the 
whole of the energy associated with the bullet becoming 
transformed into heat. 

Now let us consider what occurs when a Leyden jar 
discharges through an air space and a metal path. 
Energy accumulated as statical charge may be fairly 


regarded as a projectile unhampered by weight, whose ~ 


speed under mentally conceivable conditions is in- 
finitely greater than that of any rifle bullet, the time 
occupied by a Leyden jar in discharging being deter- 
mined solely by the conditions that prevail in the path 
of discharge. Energy in the furm of a statical elec- 
trical charge requires a path much in the same way as 
a fluid does, and space devoid of matter opposes as 
impenetrable a barrier to its passage as a solid mass of 
metal does to the flow of water ; the path of discharge 
consists of an air space and a metal conductor, and as 
there is a great deal more matter in the metallic con- 
ductor than there is in the air space, and as inertia 
increases as the mass, it is in the metallic portion of the 


-* The rate at which a copper circuit demagnetises, is deter- 
mined by the conductive resistance of the circuit. 
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path that inertia is chiefly encountered, and where the 
transformation of energy mainly occurs. 

The vehicle of transmission of a Leyden jar discharge 
is the electricity of the path itself, and if due allow- 
ance be made for the fact that neither energy nor its 
vehicle possess weight, then it will be found that a 
Leyden jar discharge comports itself in respect to 
metallic conductors very similarly to that described 
in reference to the mechanical illustration. In the 
mechanical illustration a much larger percentage of the 
energy was transformed into heat when the bullet was 
fired into the wood, than was the case when it was 
struck with a mallet ; and so, also, a much larger per- 
centage of the energy of a Leyden jar discharge, if of 
very high potential, becomes transformed into mag- 
netism developed in the metallic conductor than would 
occur if the same amount of energy were statically 
accumulated in condensers having a much larger sur- 
face than the Leyden jar, and in which case the poten- 
tial of the energy, and the rate of discharge through the 
paths, would be greatly reduced. ke 

I have in previous articles emphasised the fact that 
the energy of a statical charge is a limited quantity ; 
and if I am right in maintaining that overcoming 
inertia in a metallic conductor is simply a transforming 
of energy into magnetism, then it follows as a truism 
that the greater the mass in the conductor the larger 
the percentage of the energy that becomes so trans- 
formed ; and, further, that the magnetism developed, 
however large the conductor, can only approach to, but 
never exceed, the total amount of energy accumulated 
in the Leyden jar. 

If only the continuity which runs through all phy- 


sical phenomena be recognised, I think it must be seen 


how naturally what is observed in connection with 
Leyden jar discharges through metal paths falls into 
its proper place. 

With the assistance of the newer development of 
electrical theory, Prof. Lodge has not been able to give 


_ a clear and intelligible explanation of his own “alter- 


native path ” experiments. My theory, on the other 
hand, not only explains Prof. Lodge’s recorded obser- 
vations in an understandable manner, but they become 
80 plain and simple, that I have felt myself warranted 


in predicting that certain results will be obtained, if 


the alternative path experiments be repeated under 
certain conditions which I have specified. Now, if I 
can not only explain, but can also predict, where mathe- 
maticians cannot even explain, then it follows that my 
simple theory is a much more serviceable one than a 
complex theory, demanding the highest mathematics 
for its development. | 

My theory has been developed from direct observa- 
tion and common sense reasoning, and I have shown 
in the course of my articles, that it has a much wider 
application than simply dealing with the experiments 
exhibited in connection with Prof. Lodge’s lightning 
conductor papers. I have analysed inertia, which, as 
far as I know, no other physicist has ever even attempted 
todo. I have also, in no small degree, analysed the 
composite phenomena grouped together by mathema- 
tical physicists under the common term self-induction, 
and I have dealt also with the phenomena covered up 
by the term hysteresis. 

In the analysis I have given of self-inductive phe- 
nomena, I have limited the term self-induction to the 
mutual induction between magnetised molecules on 
one another, and in my criticism of Thomson’s paper on 
Lord Armstrong’s accidental experiment. I called 
attention to certain matters in connection with electric 


welding, which I said I considered mathematicians | 


could fairly claim as qualifying what was observed, 
and I pointed out that as iron looses its susceptibility 
to magnetism at a red heat when iron is raised to such 
temperature, the magnetic induction between molecule 
and molecule should cease, and therefore the inertia 
resistance opposed to rapid alternations in the direction 
of tbe electric currents should become very much re- 
duced when a bar of iron in the welder reaches a red 
heat. Now I believe I am the only one who has 
pointed this out, and I was able to do so because of the 


analysis I had made of the self-inductive phenomena | 


which occurs in closed electric circuits, and which, ae _ 


far as I know, no mathematical physicist has ever at- 
tempted to make. I am sorry to have to say it, but 
Prof. Lodge seems to me to have taken advantage of 


what I am the only one, I believe, who has called at- 
tention to, without giving me the credit for it, but the 


giving me credit for the accomplishment of scientific 


work is what certain of our physicists find it so difficult — 


to do. I have not been trained in the orthodox schools, 
and I seem to be considered out of the pale of sectarian 
Scientific salvation. The gist of Prof. Lodge’s com- 
ments, which appears in Industry, relates to the reduc- 
tion of self-induction which I suggested (in my criti- 
cism of Sir William Thomson’s paper) would be 
found to occur after the iron bars had reached a red 
mr but which has not yet been verified by experi- 
ment. 

I venture to express the opinion that the newer de- 
velopment of theory is fundamentally unsound. Max- 
well, its originator, has been credited with having suc- 
eessfully reduced all electric and electro-magnetic phe- 
nomena to stresses of the ethereal jelly ; in other words, 
to stresses of a hypothetical entity, of whose existence 


there is no real proof, and therefore the ultimate basis — 


of the newer theory is hypothesis pure and simple.* 


I cannot help thinking that some of our mathema- © 
ticians would do well to take to heart the story handed — 
Archimedes under- 
took to move the earth, if only a base outside it were | 


down in reference to Archimedes. 


given him ; the base he required was not forthcoming ; 


that being so, we may be very sure he never wasted his | 


time attempting to move the.earth. Mathematicians, 
be they ever so able, can no more build up sound theory 
without an absolutely sound basis, than Archimedes, in 
the absence of a base, could move the earth. At the 
risk of being considered dogmatic, I venture to go 


further than this, and to express the opinion that the 


basis of all man’s theories must be a material one, that 
is to say, the basis of theory must consist of direct ob- 
servations associated with matter. We know just a 
little about matter and the forces associated with it, and 
no more, and what we do know has been learned from 
observation. Sir Isaac Newton never attempted to 
define gravity, he simply observed gravity’s laws, the 
dogmatic utterances of Nature, and these utteraness, nol 
hypothesis, gave him a basis absolutely sound, which 
his mathematical ability was able to turn to splendid 


account. The great work associated with Joule rests. 


ultimately on direct observation, and the same can be 
said of the mechanical theory of heat, whose basis was 
the observation, that when atmospheric air or other gas 
performed work in the act of expanding heat dis- 
appeared. No man can explain why this is 80 ; it is 
simply a dogmatic utterance, and the ultimate basis of 
all true science consists of the dogmatic utterances of 


* If any physicist could have evolved a true hypothesis, it will 
be generally admitted that Maxwell could have done so, but it 
passes the wit of any man to do this; the writer has a lively re- 
membrance of the only time he had the pleasure of meeting Max- 
well and discussing magnetism with him ; had the writer not been 


_ aware he was speaking with the great physicist, Maxwell’s lar, 


dreamy eyes and general physiogomy would have suggested the 
poet “fi than the mathematician. With regard to the exist- 
ence of the hypothetical medium, ether, the writer admits the 
necessity of some such assumption. As far as observation goes, 
no communication between matter and matter can occur, except- 
ing through a medium, and such medium, as far as can be seen, 
must be of the nature of a material one. Energy, when as:ociated 
with electricity, requires a path, and evidence is forthcoming 
which seems to necessitate a medium of some kind for magnetism 
to be transmitted ; that being so, it seems a fair inference that a 
vehicle is necessary for the transmission of energy; In any cast, 
our imperfect knowledge renders ‘such an assumption almost a 
necessity ; but if an attempt be made to define the nature of the 
medium which has to be mentally conceived, it will be fuund that 
the medium must be assumed to possess both positive and negative 
qualities at one and the same time, and such a conception makes 
as large a demand on our credulity as the Athenasian Creed itself. 
As we cannot altogether dispense with mental assumptions, it is 
legitimate enough to avail ourselves of them ; but the writer’s con- 
tention is that it should never be lost sight that they are mere as- 
sumptions, which cannot possibly form a base on which n scientific 
structure can be safely reared. ; 
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Nature, which we become acquainted with only by 
observing. The human intellect is very limited. It is 
equal to observing and building up observations, but it 
cannot create ; and it does not seem capable of travel- 
ling, with safety, outside the limits of matter; and 
further, all science, if only completely grasped, can 
be explained by common sense reasoning, which, unfor- 
tunately, school training has a tendency to cripple. 

If anyone will perform the task of carefully going 
through “ Modern Views of Electricity,” which is not 
the easiest of reading, he will find the newer develop- 


| ment of theory to consist of a series of hypotheses, 


resting upon one another, and resting ultimately on 
hypothesis also, and every one of these hypotheses is 
taken for granted as being absolutely true. 

Sir William Thomson, addressing a body of engi- 
neers as their President, not only told them that electric 
alternations were confined to the outer skin of a con- 
ductor, but he told them the actual depth they would 
enter under conditions he specified; in this address 
Sir William overlooked altogether the transformation 
of energy into magnetism, and its subsequent transfor- 
mation into current during the demagnetisation which 
occurs between each alternation. I have pointed out 
in my articles that the current produced by the de- 
magnetisation of a conductor is developed throughout 
the whole section, and is at asomewhat higher potential 
in the centre, and if I be right in my contention that 
transient currents pass through the mass of the con- 
ductor, then the energy transformed into magnetism 
and sabsequently into current, whenever rapid alterna- 
tions are transmitted, must represent a very considerable 
percentage of the energy. 

Sir William Thomson cannot deny that the currents 

produced during the act of demagnetisation of an elec- 
tric circuit are developed throughout the mass of the 
conductor ; but according to the newer theory, there 
would be but little transformation of energy into mag- 
netism, and, possibly, Thomson regards the current so 
produced as a negligible quantity, and considers that 
what transformation occurs between each alternation is 
covered by the term hysteresis.: I am very sorry the 
word hysteresis has come into common use; I believe 
the term is due to Prof. Ewing, for whom I have the 
greatest respect, and to whom I have the best of 
reasons for feeling indebted. My reasons for objecting 
to the coining of terms is that they are too often 
employed to cover up problems, and to decently bury 
what ought to be faced. E do not want to claim more 
than I have a right to; but I think I have given a 
generally correct explanation of what occurs in a con- 
ductor when rapid alternations are being transmitted, 
and which the term hysteresis, as I understand it, 
covers, but does not attempt to explain ; in any case, 1 
have discussed the matter, and that is something. 
' A Leyden jar discharge through a metallic conductor 
is undoubtedly the most transient electric current we 
are familiar with, and therefore inertia phenomena 
should be accentuated in the highest degree when a 
Leyden jar discharge takes place through a metallic 
path. Now, I should like to ask Sir William Thomsom : 
(1) What evidence he can produce that the transient 
current of a Leyden jar discharge through a conductor 
of large section is confined to the outer skin ? (2) What 
evidence is there forthcoming which goes to show that 
electric alternations transmitted by a transformer 
through solid cylindric iron bars are crowded into the 
outer skin. 

I do not think (1) that it can be a matter of conten- 
tion that in the alternative path experiments the B 


_ spark arises out of the demagnetisation of the path, L ; 


(2) that the recorded observations of Prof. Lodge 
demonstrate that the discharge of a Leyden jar is 


completed in a less time through a No. 1 B.W.G. 


copper wire than through a No. 19 copper wire, the 
section of which is 100 times less than that of a No. 1 
B.W.G. wire ; (3) that the B spark is greater with the 
No. 1 wire than with a No. 19 wire ; (4) that the spark 
at B, being due to current developed by demagnetisa- 
tion, the greater spark observed in the case of the 
thicker wire indicates a greater transformation of energy 


into magnetism at the time of discharge, and this must 
be taken as demonstrating that the discharge passed 
through a larger mass of matter, for it seems clearly 
evident that if the discharge were confined to the outer 
skin of the conductor only, it would pass through a 
a thinner skin in the case of the larger conductor on 
account of its greater surface, and the spark at B would 
have been less, instead of being greater, as it was found 
to be by Prof. Lodge. 

The alternative path experiments of Prof. Lodge— 
explained as they are, without any straining, by my 
simple theory—seem to me to prove my contention up 
to the very hilt. | | | | 

Prof. Lodge cannot possibly object to his own ex- 
periments, and I assume Sir William Thomson accepts 
the recorded observations of Prof. Lodge in connection 
with these experiments. Now I should like to ask 


~ Prof. Lodge, and also Sir William Thomson, whether I 


have not made a fair analysis of the “ alternative path ” 
experiments ; and I would further ask these two dis- 
tinguished physicists, who have assumed responsibility 
in respect to the newer development of theory, on 
public grounds, not to maintain silence. I do not like 
to think that either Sir William Thomson or Prof. 
Lodge can have any other desire than the development 
of scientific truth ; and I ask them, therefore, to meet 
me frankly and straightforwardly. My main conten- 
tions are plain enough, and admit of plain answers ; 
and I do hope, if I am honoured by criticism, such 
criticism will not be confined to the outer skin of my 
arguments, 


STENO-TELEGRAPHY. 


UNDER the name of steno-telegraphy, Mr. G. A. Cas- 
sagnes designates a new telegraphic system, founded on 
the combination of mechanical stenography with tele- 
graphy. | | 

- The apparatus is an adaptation of the stenographic 
machine of Michela in which, by means of 20 signs 


and their combinations, all possible phonetic sounds 
can be represented. As soon as spoken, the words are, 


so to say, decomposed by the ear of the operator at the 
key-board ; the graphic representation of syllables is 
printed in small distinct lines on a tape of paper, and 
there only remains afterwards to read these lines from 
left to right to reproduce the language spoken, whatever 
it be. It is stated that an operator can, after about six 


months’ practice, stenograph from 150 to 200 words per 


minute in a language with which he is familiar, which 
is more than is necessary to follow the fastest speaker. 
Fifteen days are said to be sufficient to learn to read 
the tape fluently. 

M. Cassagnes’s invention has for its object to repro- 


duce at a distant station the stenographic tape that | 


Michela’s machine produces, im loco, and at the same 
speed. The object is effected with a single wire and an 


arrangement of the multiplex system in which the La 


Cour phonic wheel plays such an important part, the 
La Cour method of synchronism being adopted. 

The distributor with its trailing arm has 20 sectors, 
or groups of sectors, each corresponding to one of the 
20 signs referred to. 

A large number of practical experiments have been 
made -with the apparatus on looped wires (properly 
arranged with earth connections), and also on direct 


wires with the instruments at the ends of the wires 


between Paris and Lille, the route followed being 
circuitous, and the greatest length 770 kilometres. In 
all cases the results are stated to have been most 
successful, the output of work being very much greater 
than that obtained on the ordinary telegraphic system. 

We must remark, however, that with the apparatus 
arranged to work as an automatic system, 2.e., using 


perforated tapes, the maximum speed appears to have 


been 400 words a minute which is quite equalled in 
this country by the Wheatstone automatic system, with 
its less complicated mechanism, 
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ELECTRICAL ENGINEERS AT EDINBURGH. 


ABout 70 members of the Institution met in the 


phonograph room of the Exhibition on Tuesday last 
to hear papers read. Dr. Hopkinson, in his capacity as 
Chairman, expressed satisfaction at seeing a good 
number of members present to enjoy the kind hospi- 
tality of the Executive Committee of the Exhibition. 

At the commencement of the business the secretary 
announced that Sir Archibald Campbell would be 
pleased to see any members of the Institution at his 
works on the Clyde. Several gentlemen of Edinburgh 
were also anxious to receive members of the Institution 
as guests, an anxiety which would doubtless be relieved. 

Dr. Walmsley read a paper on some of the chief 
features of the Exhibition, a subject exhaustively 
treated in the pages of the REVIEW. Mr. Bennett 
followed with a paper on “ Foreign Currents in Tele- 
graph and Telephone Lines.” | 

In the evening the Executive Council gave their 
reception in the Concert Hall to the members. Several 
articles and scientific instruments were specially ex- 
hibited. 

The meetings were resumed on Wednesday morn- 
ing, Mr. W. H. Preece in the chair. The paper on 
‘ The Working Efficiency of Secondary Cells,” was, in 
the absence of Prof. Ayrton, read by Mr. Lamb, one 
of the joint authors. A discussion followed, which we 
shall publish at the end of the paper, which we partly 
produce in this issue of the REVIEW. 

After the reading of the papers, a party of the engi- 
neers and friends left in the afternoon for Queens- 
ferry, to view the Forth Bridge. The male portion 
alighted from the train at north end and walked over 
the bridge. Reaching the other side a launch was 
chartered which conveyed the whole party under and 
about the bridge. It is needless to say, the structure 
was generally admired. 


THE TELEGRAPH CLERKS AND THE 
NEW SCHEME. 


WITH a praiseworthy alacrity which ‘has probably 
astonished even their best friends, and which is generally 


considered foreign to the deliberations of that adminis- 


trative body, the Lords of the Treasury have con- 
sidered, sanctioned, and returned to the Postinaster- 
General the recommendations submitted to them by 
him, and which have for their object the general 
improvement of the position and prospects of telegraph 
clerks in the service of the Crown. 

The provincial readjustment has, it is stated, given 
satisfaction in various quarters ; but it would be pre- 
mature to judge of the general feeling at so early a 
period, more especially as its application has yet to be 
effected. We may, therefore, take the reported pro- 
vincial approval as being at present largely prospective. 
Dealing with the proposals which immediately concern 


the numerous and ever-increasing staff at tie Central - 
‘Telegraph Department, London, we find that the Post. 


master General’s offspring has been presented to them 
without a head. This has probably got knocked off, or, 
as the official phrase has it, been “ delayed in transmis- 
sion “—whether designedly or not, we cannot say. But 
the fact remains, and, to put it in a simple way, it is a 
column lacking its most interesting and characteristic 
feature—namely, its capital. 

We cannot but admire, as we are sure ail telegraph 
clerks will appreciate, the thoughtful, considerate, and, 
we feel inclined to add, generous spirit with which the 
base and trunk of the Postmaster-General’s work have 
been invested. 

In this direction we observe that where leave 
cannotbe granted on Bank Holidays, extra pay will 
be awarded. The official intimation of this, as of 
Several other points in the scheme, is vague and 


ambiguous to a degree. 


hereafter. 


The ambiguity of this document is probably also the | 
cause of the more important announcements contained | 


therein being received with, as we hear they have been, 
dissatisfaction and distrust. 

Another generous concession, and one for which 
telegraph clerks will not fail to heartily thank the 
Postmaster-General, is that all overtime shall be paid 
for at what is known as “ rate and a quarter.” Knowing 
as we do that through a heavy—nay, almost a neces- 
sitous and often unforeseen—demand on the one hand, 
and, generally speaking, a ready response on the other, 
much extra time has to be performed, we cheerfully 
recognise both ‘ just and generous” consideration here. 


This, and the Bank Holiday arrangement, will be com- | 


mon to the whole service. 


This may be due to hasty | 
drafting, together with a desire to give immediate in- — 
formation to the staff ; at all events, it is to be hoped — 
that it has not been intended as a suitable adjanct to 
the missing “ capital,” to which we will refer more fully — 


Provincial clerks will be paid overtime for Sunday © 
work, an emolument always given to London men. In > 
a somewhat uncertain manner it is stated that annual — 


leave will remain as before, and we accept this as 

meaning that clerks receiving £150 per annum and 

upwards will receive one calendar month’s leave. 
There is a reasonable possibility that clerks, in a 


scale which extends to £160, are entitled to the same — 


period. 


The leading features of the scheme, however, are the | 


monetary reforms. 


Clerks in the second class will, after a period of pro- 


bation, say, about two years, go from £45 or £46, by 
£6 per annum, to £110—old maximum £100, by’ £5— 
£110 after 14 years’ service; certainly not a dazzling 
prospect ! Ist class, £110 to £160, by £6, an increase 
of £20 on old maximum. We find that a first-class 
clerk will have served 22 years and upwards for this 
sum, unless in the earlier stage some encouragement, 
in the shape of double increments, is forthcoming. 


We do not think him likely to appreciate his position, 


and for reasons which will require little explaining. 
We have already said that the Postmaster-General’s 
column lacks its capital. The official announce- 


ment refrains from holding out any prospect whatever ! 
as to a first-class clerk’s promction to the senior class. ! 


The case of the senior class, as at present constituted, 
is under consideration, and the most adverse rumours 


are in circulation. Many first-class clerks, who have | 


been told that they are “ worthy of every encourage- 
ment,” have already been waiting two, and in some 


cases, nearly three years at the top of their class at | 


£140. They bave seen colleagues with no more, 


and a few with considerably less service promoted |: 
These latter will attain | 


to the next or senior class. 
Mr. Faweett’s maximum of £190. The former, 
who had been contemporary with them, through 
being what is officially termed “unlucky,” will, 
after 25 years’ service and upwards, find themselves in 
receipt of £160, and with absolutely no prospect beyond 
that figure held out to them. The Pogtmaster-General’s 
decision with reference to the scheme is the “ capital ” 
to the “column.” His decision being withheld, though 
even briefly, robs his labours of what should be their 
crowning glory. We can see here why the staff have a 
dislike to receiving schemes by instalments. It is to 
be hoped, in the interests of the public service and also 
of its servants in the Telegraph Department, that a fair 
and free prospect of at least attaining Mr. Fawcett’s 
maximum of £190 or, better still, £200, will be given 
to all meritorious and deserving men. 

As we have already said, much in the Postmaster- 


- General’s scheme commands our unqualified praise, and 


we recognise therein consideration and even sympathy 
for the more ordinary privileges and comforts of the 
telegraph clerks as a working body both in the concrete 
and the abstract. 

The delay in dealing with what we have termed the 
“ capital ” question will be happily incurred, provided 
it results in what we trust will be a just and liberal 
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recognition of the claims of the hundreds upon 
hundreds of telegraph clerks who are anxiously and 
earnestly awaiting the creation of what is commonly 
known aé a “reasonable prospect.” Such a step would, 
we feel assured, set the seal to the Postmaster-General’s 
work, his reward would be found in the spread of a 
gradual, yet, nevertheless, general and abiding content- 
ment throughout the service, agitation would have 
only one object—to languish and die—the lack of 
cheers and excess of jeers of which we have heard 
far too much on recent occasions—as we have also of 
the “violent assault” case, to which we merely refer, 
and which has, we imagine, been distorted and ex- 
aggerated beyond all reason—would give place to a 
hearty and earnest union of interests, tending to the 
advantage and satisfaction of the public, and the com- 
mercial success and progress of the telegraph. service, 
throughout the country. 


NOTES. 


Newry and the Light.—The Town Commissioners 
have refused their consent to the application of the 
cog: House-to-House Electric Light Company to light 
the city. 


Sheffield Lighting.—A special meeting of the Town 
Council has been called to consider applications by 
electric lighting companies. The Sheffield Independent 
suggests that the council should itself apply for powers. 


head & Co., London, intend to apply to the Board of 
Trade in the next session of Parliament for a provisional 
order to supply electricity in the town. 


{Laing, Wharton and Down Construction Syndicate, 
Limited, notify their intention of applying for a provi- 
sional order enabling them to supply the electric light 
within the jurisdiction of the Corporation of Worthing. 


mittee, who will recommend whether the application 
shall be assented to or opposed. 


Competitive Electric Lighting at Southampton. — 
Several companies are in the field anxious to obtain the 
| necessary orders to enable them to supply the electric 
light within the Borough of Southampton, among them 
the South of England House-to-House Electricity Com- 
pany, the Electric Installation and Maintenance Com- 
pany, the Southampton Electric Light and Power 
Company, and the National Electric Supply Company. 
The Town Clerk has written to these rival companies 
informing them that it was not at all probable that the 
Corporation would assent to their applications ; and the 
House-to-House Company has replied that in the event 
of the Corporation deciding to undertake the supply of 
the electric light, it would not proceed with its pro- 
visional order, but offer the Corporation every assistance, 


ing of the Brighton Town Council on Thursday, con- 
tracts for the erection of buildings for an electric light 
generating station and for other works, were ordered to 
be entered into forthwith. Alderman Ewart said that 
the electric lighting scheme was the beginning of an 
enterprise which would make Brighton more popular 
than ever. The sooner every hotel, lodging house, and 
| the important thoroughfares were lighted by electricity, 
the better it would be for the town. 

_ Pertinent questions are being asked with reference 
to the tenders for supplying the electrical plant in 
Brighton. In one instance, that of dynamos, the highest 
tender was £11,946, and the lowest £6,975. Why this 
difference queried Col.’Tester? It is also suggested 
that the successful contractors were unduly favoured 
by the Lighting Committee’s engineer. 


Weymouth Lighting.—Messrs. Latimer Clark, Muir- 


Proposed Electric Lighting at Worthing.—The 


The local authority has referred the subject to a com- | 


Electric Lighting at Brighton.—At a special meet- 


Exeter and the Electric Light.—There was a dis- 
cussion at the last meeting of the Exeter Town Council, 
anent the desirability of the corporation undertaking 
to supply the “light of the future” to the inhabitants, 
instead of allowing private companies to establish a 
monopoly in the city. The Devonshire Electric Light 
and Power Supply Company, Limited, has given notice 


of its intention to apply for a provisional order, and | 
in view of this, it was decided to appoint a committee 


to consider the desirability of the corporation taking 
steps to obtain the necessary electric lighting powers. 


Berlin Lighting.—Notwithstanding the satisfactory 
arc lighting in the Kaiser Wilhelmstrasse and the 
Unter den Linden, it is not, says the Ælectrotechische 
Echo, intended to extend the public electric lighting 
for the reason that the perfection of gas lighting pro- 
duced by competition is expected to give the same 
result with less cost. — | 


The Lighting of Dusseldorf, — A central electric 
station proposed for the town was to have had a 


capacity of 10,500 lamps of 16 candle-power, but owing | 


to the demand it is decided to enlarge the scheme to a 
capacity of 18,000 lamps, and new tenders are invited. 
Most of the tenders sent in were for continuous current 
with accumulators. 


Woolwich Lighting.—The Woolwich Electric Com- 
pany and the London Electric Supply Corporation have 
both notified to the Woolwich Local Board of Health 
their intention of applying to the Board of Trade for 
provisional orders to light Woolwich by electricity. A 
special day is to be devoted to consider the applica- 


tions. There appears a disposition amongst the mem- — 


bers of the board to favour the local company. : 


Canterbury Lighting, — By a majority of one the 
Canterbury Corporation has resolved that pending the 
granting and confirmation of the provisional order to 
be applied for by the council, application be made to 
the Board of Trade, authorising the council to supply 
electricity for public aud private purposes within the 


city. If the licence be granted, it is proposed to com- 


mence operations at once. 


Electric Light at Bridlington.—The Laing, Wharton 
and Down Construction Syndicate has fitted up the 
Prince’s Parade at Bridlington with 1,200 candle-power 
arc lights. The lamps were working for the first time 
on Saturday last before a gay and fashionable assem- 
blage. 


Croydon Lighting.—The Corporation of Croydon has 
decided to apply for parliamentary powers, with the 
intention of selling its rights or not, as it pleases, toa 
company. 


Leamington Lighting, — The worthy folks of Lea- 


mington still appear to have a very bad impression of 


the electric light, Mr. Crowther Davies, at a council 
meeting, characterising it as “eminently unsatisfactory.” 


Winchester Lighting.—Tenders are invited for light- 
ing the city and municipal buildings by electricity. 


Breaking Telephone Insulators.—Six Birmingham 
boys have been fined 5s. each for damaging wires and 
insulators belonging to the National Telephone Com- 
pany at Smethwick. About 150 insulators were broken, 
and serious interruption caused to the service. Over 
12,000 insulators had already been broken in this way. 


Sensational Reporting.—In describing an accident 
at the Californian Electric Light Company’s Works, a 
San Franciscan reporter states that “the volts (big 
fellows, weighing 20 lbs. each) whizzed through the 
air with the velocity of cannon balls, and buried them- 
selves in the walls of the establishment. One man was 
injured, though not seriously.” A New York exchange 
suggests that he may have been hit by one of the flying 
volts. 
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Laying of the Tory Island Telegraph Cable,—On the 
evening of Wednesday, the 9th inst., at 7.30 p.m., the 
opposite ends of the telegraph cable between Tory 
Island and Pollaguill, on the mainland, were brought 
together and united. From that moment the long- 
talked of project of telegraph communication between 
Tory Island and the mainland had become a reality, 


Secondary Batteries.—The paper on “the Working 
Efficiency of Secondary Cells,” by Messrs. Ayrton, 
Lamb, Smith and Woods, read at the Edinburgh meet- 
ing of the Institution of Electrical Engineers, contains | 
much valaable information. There is little in the 
paper, however, which has not been said before, but it | 
must be conceded that the authors have treated several 


and the ‘ Sentinel of the Atlantic” is now connected 
by telegraph with every shipping office in the British 
Isles. The contractors with Lloyd’s for this work are 
the India-Rubber, Gutta-Percha and Telegraph Works 
Company, of Silvertown, London. The steamer Buc- 
caneer was in charge of Captain D. Wilson Barker, 
R.N.R., the expedition being under the direction of W. 


H. Gray, Esq., engineer-in-charge, with Mr. Edward- 


Stallibrass, assistant engineer, and Mr, J. Schneider, elec- 
trician. The cable is one of special construction. The 
shore end extends about a mile at each end, and weighs 
17 tons to the mile. It has two cores and two sheath- 


- ings of galvanised wire, with an outside protection of 


hemp cords and bituminous compound. The cores are 
protected against insects by brass tape. The main or 


‘deep-water cable weighs about 74 tons per. mile, and 


has but a single sheathing of wire. The underground. 
or Tory Island end of the cable weighs about two tons 
to the mile, has one sheathing of galvanised wire, and 
has a protection of tarred cotton tape. In order to 
inform passing ships of the telegraph line, and as a 
protection against vessels casting anchor over it, one 
large buoy is placed over the cable about a mile south 
of Tory, having on it the word “Telegraph” in con- 
spicuous letters. Nothing remains but to complete the 
arrangements for laying the land-line on Tory. Full 
directions have been given by Mr. Gray to have this 
work accomplished, and an officer from the Post Office 
is also making preparations for the erection of poles 
and connecting the wire between Pollaguill and the 
telegraph office at Dunfanaghy. By the kind permis- 
sion of Mr. Gray and Captain Barker, a number of 
ladies and gentlemen at Dunfanaghy eagerly availed 
themselves of the rare opportunity of witnessing these 
scientific experiments in electricity, and the practical 
routine pursued in laying deep-sea telegraph cables, 
and at the same time of seeing Tory Island, and while 
on board the Buccaneer the visitors were most hos- 
re entertained by the officers engaged in the expe- 
ition. | 


Tenders Wanted.—Tenders for the electric lighting of 
Stockholm are invited, the same to be sent to the 
Director of Gasworks, Stockholm, by September Ist. 
Particulars may be seen in our advertisement pages. 


Electric Traction.— Money, in announcing the forma- 
tion of two more electric traction companies, says that 
until the traction companies agree to work by electri- 
city a good stretch of line, nothing but experimental 
and commercially unsuccessful short lines will result. 


A Gaulard Monument.—A statue to the late M. 


Gaulard will be inaugurated in the course of the month 
at Lanza, Turin. Gaulard will be represented crowned 
with laurel and oak leaves, and at his feet will be 
sculptures in low relief, emblematical of his achieve- 
ments in the domain of electricity and of his untimely 


death. The monument is by Cesare Biscarra, of 
Turin. | 


The Electric Welding Company.—The Stock Er- 
change understands that this company, when brought 
out, is likely to be attacked by the electrical papers 
on the ground of over-capitalisation. Our contempor- 
ary is not far out in its calculations. 


Electric Traction in the States.—The Spring Garden 
Avenue Street Car Line, of Pittsburgh, is going to be 
turned into an electric road. 


Personal, — We have received an intimation that 
Mr. J Ohn Pearce has commenced business as an 
electrical engineer at 182, West Regent Street, Glasgow. 


important points in a most exhaustive manner, and they 
have furnished experimental proofs on certain phe- 
nomena concerning which much doubt has hitherto 


_ existed. We must congratulate Prof. Ayrton and his 


assistants upon the thorough manner in which the task 
has been performed. 


The Central London Railway Bill,—The Committee | 
preamble 


of the House of Lords has decided that the 
of this Bill “is not proved.” 


Wimbledon Lighting.—It appears that the Wimble- | 


don ratepayers do not take kindly to a circular and 


accompanying form which Mr. Arthur Holland, chair- | 
man of the electric lighting committee, is sending to 


| 


probable users. A letter in the Wallington Herald, of — 
the 12th inst., from Mr. A. Ward, throws much light | 


upon the matter. 


The Old and the New.—The Old Hall, which now © 
forms a portion of the works of Messrs. Clarke, Chap- | 
man & Co., of Newcastle, is the house described by | 
Charlotte. Bronte in her famous novel, “Jane Eyre.” | 
The place is now virtually the firm’s lamp factory, and . 
in the entrance there is fixed and in use what is said to | 


be the largest incandescent lamp in existence. 


Fire Office Rules.—Mr. John B. Verity writes as 
follows :—“I venture to trespass on your valuable | 
space in reference to a matter which is engaging a con- © 


siderable amount of attention amongst electrical con- 
tractors at the present time, viz., Fire Office Rules. 
Formerly most contractors carried out their work as 
nearly as possible in accordance with the Phenix Rales, 


but now every fire office has a special set of rules for — 


electric lighting on its own account. This was, of 
course, to be expected, as competition among insurance 


offices is as keen as in any other business. Whatisthe 


electrical contractor to do ? In an important installa- 
tion the building and contents are often insured in 
three or four leading offices, all of whom ask if the 


work has been carried out in accordance with their 


particular rules ; and how can this possibly be done 
when the rules vary in important respects? It 
seems to me that the sole remedy is for the electrical 
contractor to work carefally in accordance with the 
rules laid down by the Institution of Electrical Engi- 
neers. If these rules are considered insufficient in any 
particular respects, contractors will soon hear of it, and 
where there is any consensus of opinion, a report should 
be made to the Institution, and a periodical revision of 
the rules undertaken by a committee. This, I believe, 


would do away with the present hopeless condition of | 


affairs, when a surveyor from one leading office ex- 
presses great satisfaction with work one day, and the 


_ next day a surveyor from another equally important 


office swoops down and harasses the contractor by de- 
manding alterations which can best be described by 
F.A.D. in capitals.” | 


Edinburgh Tramways.—The question as to the future 
management of these tramways is beginning to arouse 
public interest. We may yet possibly see electric 
traction advocated. 


Connoisseurs from Bristol.—The Bristol Electric ~ 


Light Committee has been prowling about in the small 
hours of the morning, under the guidance of Mr. 
Preece. Several stations, including Brompton, Sardinia 
Street, Manchester Square, and Deptford were visited, 
and Mr. Preece’s house was eventually invaded, the 
committee leaving town with the impression that 
electric lighting is, at the best, 25 per cent dearer than 


gas. 


| 
| 
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Lighting Newspaper Offices—The offices of the 
Sportsman, in all departments, have been fitted with the 
electric light, in a manner most satisfactory to the 
proprietors of that journal, by Messrs, Arthur B. Gill 
jana Co. | 


A New Insulator.—The Kinetic Engineering Com- 
pany sends us the following :—“ With reference to the 
paragraph in your last issue upon what is termed a new 
type of Berthoud-Borel cable, kindly permit me to say 
that not only has no such type of cable ever been 
manufactured by the Berthoud-Borel factory, but that 
no one connected therewith would ever dream of using 
such substances as celluloid or tarred hemp for the pur- 
pose of cable insulation.” 


The Bermuda Cable.—A New York telegram of last 
Friday states that communication by submarine cable 
between the Bermudas and Nova Scotia has been satis- 
factorily established. The first cablegrams were inter- 
changed between Halifax and the Bermuda station the 
previous day. 


‘The Halifax and Bermudas Cable Company.—The 
following is a copy of a telegram received by the chair- 
man from the Governor of Bermuda :—‘ The Chair- 
man of the Halifax and Bermudas Cable Company, 
London—Many thanks for your message. I warmly 
congratulate the company on the successful laying of 
their cable, and sincerely wish them every prosperity. 
—NEWDEGATE, Governor, Bermuda. 


Telephonic Communication between London and 
Provinces,—Last Friday afternoon a wire to London, 
which was ompleted late the previous night, was 
tested at the offices of the National Telephone Com- 
pany, Faulkner Street, Manchester. Alderman Thomp- 
son, who was attending a meeting of the directors 
of the company at the Cannon Street Hotel, in London, 
and other gentlemen held conversations with re- 
presentatives of the Press and others in Manchester, 
and not only were the words uttered heard quite 
clearly, but the tones of each voice were recog- 
nisable. The new wire, we understand, extends 
from Sheffield to London, and terminates at the office 
of the company, Oxford Court, Cannon Street. There | 
is already existing a wire from Sheffield to Man- 
chester, and the two wires were placed in circuit. 
The gentlemen at the offices of the company in 
Faulkner Street, Manchester, were thus enabled, with 
the most perfect ease, to speak to officers of the com- 
pany in London. Colonel R. R. Jackson, one of the 
vice-presidents of the company, was one of the gentle- 
men in London who conversed with representatives of 
the Press in Manchester. London to Manchester is 
221 miles ; to Liverpool vid Manchester, 266 miles ; to 
Sheffield, 195 miles ; to Bradford, 252 miles ; to York, 
275 miles; and to Leeds, 252 miles. It is expected 
that in the course of a fortnight the London wire will 
be available for the use of the members of the Exchange 
in Manchester. Telephonic communication between 
London and Liverpool was also established last week. 
Messages were first exchanged between the Mayor of 
Liverpool and London, and during the afternoon several 
commercial messages were transmitted. The opinion of 
those who tested the telephone was that, though 200 
miles separate, London and Liverpool messages will be 


as distinctly heard as ifthey were transmitted between 
| the local centres. 


Fatal Accident at Blackpool.—A little boy was last 
week knocked down by an electric tramcar while 
crossing the promenade near the Foxhall Hotel, Black- 
pool, and received such injuries that death resulted 
almost immediately. The driver of the tramcar was 
not to blame. The roadway is very narrow at that 
point, and the little fellow was in front of the car 
before it could be stopped. 


Telegram Paper.—A firm of London estate agents 
bitterly complains of the flimsy pink paper supplied 
recently for telegrams. For several cogent reasons a 
change for the better is suggested, in which we entirely 
concur. 


The Telephone in Italy.—Telephonic communication 
is to be established between Rome and Naples, Florence, 
Genoa, Turin, Milan, Venice, Spezzia, as well as between 


Turin and Milan, Milan and Venice, Genoa and Turin, 


Genoa and Florence, Naples and Palermo, and Messina 
and Palermo. 


Earthquake Shocks and Telegraphic Cables.—The 
Eastern Extension Company ‘has had to notify the in- 
terruptions of telegraphic communication with Australia 
by the sudden and simultaneous breakage, on the 


morning of the 11th, of their three cables between 


Java and Australia, presumably by earthquake, as 
shortly before the interruption a shock, said to be the 
sharpest. felt for many years in the neighbourhood, 
passed over Bangoewangie, at the eastern end of Java, 
close to which all three breakages occurred. Restora- 


tion of communication was expected in about a week’s 


time. 


The Electric Light at Woking,—The laying of mains 
for the supply of electric current for illuminating pur- 
poses is now proceeding, the mains having been laid 
underground as far as the railway arch on Goldsworth 
Road. Everything is expected to be in readiness by 
the lst October, and experimental lighting is to take 
place before that date. A meeting of ratepayers of the 
parish is to be convened at an early date to take into 
consideration the desirability of publicly lighting 
Woking Station district. 


Mahla’s Carbons.—Messrs. Cathcart and Peto have 
been appointed sole agents in the United Kingdom for 


the sale of Mahla’s electric light carbons. In addition 
. to excellence of quality, unusual whiteness of light and 


great efficiency is specially claimed for these carbons. 


The Whitehall Club.—A very good and representa- 
tive meeting of the electrical members of the White- 
hall Club met at dinner on Thursday evening, last 
week, Dr. Hopkinson presiding. The general feeling 
of the gentlemen present, who, with a few guests, 
numbered about 30, was distinctly against anything 
approaching cliquism, and we imagine that those who 
have joined the club will simply act their parts as 
ordinary members without any reference to repre- 
senting an electrical section of the engineering pro- 
fession. Messrs. Albright, Sellon and Killingworth 


- Hedges may be congratulated on having secured the 


subscriptions of a larger number of gentlemen than 
was actually requisite to meet the concession of the 
committee, and to participate in the privileges of be- 
coming members of the Whitehall Club. 


Kilmarnock Chemical and Electric Works.—Messrs. 
J. and J. Blair intimate that they have added to their 
business a department of electrical and mechanical 
engineering, which will be under the immediate super- 
intendence of Mr. James Campbell, late of Anderson, 
Campbell & Munro, Limited, Hyde Park Electric 
Works, Glasgow. 


The Compound Winding Case—Judgment Sustained. 
—The first judgment in the compound winding suit 
between Messrs. King, Brown & Co., of Edinburgh, and 
the Anglo-American Brush Corporation, has been 
sustained in the appeal case. We shall give the com- 
plete text of the decision in our next; but append 
hereto the precise words of the Judge :—“I am of 
opinion that the interlocutor of the Lord Ordinary 
should be adhered to, and decree of reduction of patent 
pronounced.” (The Lord President.) That is the 
opinion of the Court. On the motion of Mr. Daniell, 
counsel for Messrs. King, Brown and Company, the 
Brush Corporation was found liable in expenses. 
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The Electric Light at Weybridge.—At last week's 


meeting of the Chertsey Rural Sanitary Authority, 
notice was received from the Laing, Wharton and 
Down Electrical Construction Syndicate, Limited, that 
they intend to apply to the Board of Trade for a pro- 
visional order for the lighting of Weybridge under the 
Electric Lighting Acts. The clerk was directed to give 
special notice that the subject would be considered at 
the next meeting of the Authority, on August 19th. 


Incandescence Lamps.—The Brush Electrical Engi- 
neering Company, Limited, has acquired the Edison 
lamp patents for Australasia, India, the Cape of Good 
Hope, and Natal, and notifies that it is an infringement 
of the rights now secured by assignment to that com- 
pany to import, sell, manufacture, or use any incandes- 
cence electric lamps in those colonies except under 
licence from the company. While the Brush Elec- 
trical Engineering Company is resolved to assert and to 
maintain its rights, it will supply incandescence lamps 
at prices not higher than those which now generally 
prevail in the colonies. : 


Fast Telegraphy.—We print elsewhere a brief descrip- 
tion of the steno-telegraph, a system devised by M. 
Cassagnes for dealing quickly with a large quantity of 
telegraph work. Ina report by a M. Despeissis on the 


system, it is stated that steno-telegraphy gives one of | 


the most practical solutions to the problem which has to 


_be faced to-day more than ever, by all telegraphic admini- 


strations, viz., the clearing up of their wires. It would 
seem that the writer is ignorant, not perhaps of the 
Wheatstone automatic system, but of the capabilities of 
that system as worked in this country, for satisfactory 


as the steno system is stated to be, it is certainly quite — 


equalled by the Wheatstone when properly manipulated. 


An Electrical Effect.— A correspondent, writing to 
Nature, draws attention to a simple experiment which 
is an interesting variation on the ordinary mode of per- 
forming the experiment of putting pieces of zinc and 
silver in the mouth and touching them, to obtain the 
acid taste which accompanies the completion of the 
electric circuit. If the piece of zinc be placed under 
the tongue, and a florin vertically between the upper 
lip and the top row of teeth, and the two metals be 
brought in contact, a faint flash is seen in both eyes 
when the eyes are open. If the eyes are shut the sensa- 
tion of light is not felt, so that the effect is probably 
due to a muscular twitching. It is necessary to use a 
large silver coin, and not a shilling, and to push it well 
home behind the upper lip. We are under the impres- 
sion that this effect is mentioned by Tyndall in his 
“ Electricity,” and that the effect is stated to be due to 
the electric action on the optic nerve. 


The Villard Syndicate. — A Milwaukee despatch 
says :—‘ The three principal street railways of Mil- 
waukee are to be consolidated, under control of the 
Villard Electric Syndicate. Bonds covering all three 


properties, the Becker line, the Milwaukee, and the | 


Cream City, are to be issued in place of those now out- 
standing. About $2,000,000 new stock and bonds are 
to be issued. Villard people acquire 50 miles of double 
track by equipping electrically and taking securities in 
return.” According to another :—“A deal involving 
upward of $5,000,000 and including a transfer of a 
controlling interest in the Badger Electric Light Com- 
pany, the Edison Light Company, and the Cream City 
and Milwaukee Street Car Companies, is said in the 
American papers to have practically been consummated. 
The purchaser is the so-called Villard syndicate, in- 


cluding Henry Villard and Ryan, the Pittsburg 


capitalist. But Milwaukee capitalists will still retain 
an interest in each of the corporations, although there 
18 à complete change of owners in the Badger Electric 
Light plant. The purchasers outside of the Villard 
Syndicate are the same Milwaukee men who are 


ak re in the Edison Electric Light plant now being 
n1 


Private Central Electric Lighting Stations.—It is 


perhaps a little surprising that so little has been done | 


in the way of private central electric lighting sta- 
tions; the cause of this has no doubt been due to 
the very indefinite information which is to be obtained 
with reference to the economy of the electric lighting 
system ; this, of course, makes householders hesitate 
before they commit themselves toa plan which may 
prove unexpectedly expensive, and, they also probably 
think, troublesome. Far and wide as the electric light 
is Spreading, its advantages are still very far from being 
understood, and it still requires to be forced into notice. 
In one or two cases private central stations have been 
successfully started, and notably at Kirkton Hill, 
Dumbarton, where Mr. Denny, whose own residence 
has been lighted for some years by a separate plant, has 
induced a number of householders to have their houses 
electrically lighted. Some precise facts'as to expense 
with reference to this and similar plants would be 
highly useful. | 


Deaths from Electric Currents,—A correspondence 
between the Foreign Office and the Board of Trade, 
with reference to deaths from electric currents in the 
United States, has just been issued as a Parliamentary 
paper. It appears that the United States Census Office 
is not at present in possession of the data necessary to 
enable it to furnish the information desired, but the 
New York municipal authorities state that from January 


ist, 1887, to May 15th, 1890, there were 16 deaths ; 


from electricity in that city. The Foreign Office and 
the Board of Trade might have consulted the ELKC- 
TRICAL REVIEW with advantage. : 


The French Telephones and the State.—The taking 
over of the French telephones by the State is leading 
to heavy outlay, and consequent ‘discussion in the 
Chambers. Two supplementary credits are now asked 
for, one for 3,500,000 franes, and another of 1,629,622 
francs, by the Ministry of Commerce, in order “ to face 
the expenses of putting in order and extending the 
telephone lines.” 


The Board of Trade Regulations,—The electric light- 


ing companies, says the Financial Times of Tuesday, 
have still a good deal to contend with at the hands of 
the Board of Trade. The report of Crompton and Com- 
pany, Limited, thriving purveyors of electric light, 
mentions that a contract to light the town of Chelms- 
ford has not been profitable, having “cost more than 
the original estimate, largely in consequence of unex- 
pected and difficult requirements of the Board of 
Trade.” “It is to be hoped that in the interests of 
science, of the great sum of capital invested in electric 
lighting companies, and of the public generally, this 
Chelmsford incident may be explained and thrashed 
out at the Crompton meeting next Monday.” Perhaps 
our article on “State Control” may be the means of 
giving a helping hand to this end. 


RETURNS OF ELECTRICAL 


OFFICIAL 
|  COMPANIES. 


Dermatine Company, Limited. —The statutory return 
of this company, made up to the 8th August, 1889, was 
filed on the 27th ult. The nominal capital is £550,000 
in £5 shares. 6,152 shares are taken up, and 7s. 6d. 
per share has been called thereon, £26,760 2s. 6d. is 
considered as paid upon 6,152 shares. The calls paid 
amount to £2,152 2s. 6d., and unpaid to £154 17s. 6d. 


Mutual Telephone Company, Limited.—The statu- 


tory return of this company, made up to the 17th ult., 


was filed on the 8th inst. The nominal capital is 
£45,000 in £10 shares, 12 shares have been taken up, 
and £1 per share has been called and paid thereon, 
Registered office, 10, Tokenhouse Yard, 


>. 
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Trent Gas Engine Company, Limited (Gas Engi- 
neers and Electricians).—The statutory return of this 
company, made up tothe 24th ult., was filed on the 
28th ult. The nominal capital is £15,000, divided into 
750 preference and 750 ordinary shares of £10 each. 
The shares taken up are 555 preference and 750 
ordinary, 300 of the former and 750 of the latter being 
considered as paid up. Upon 255 preference shares, 
£7 10s. per share has been called, the calls paid amount- 
ing to £1,912 103, Registered office, 38, Duke Street, 


New Basford, Nottingham. 


Archer Pipe Company, Limited (Pipes and tubes 


‘for electric light, telephone, and other wires, &c.)— 


The statutory return of this company was filed on the 
5th ult. The nominal capital is £10,000 in £1 shares. 


8,672 shares are taken up, and of these 5,000 are con- | 


sidered fully paid. Upon 3,672 shares, the full amount 


has been called, the calls paid amounting to £3,467, and — 
unpaid to £205. | | 


LEGAL. 


In re Northern Electric Wire and Cable Company, 
Limited.—Chancery Division (before Mr. Justice Kay). This 
was a motion on behalf of Mr. Edward W. Hall, asking that the 
register of the company might be rectified by removing his name 
from the list of shareholders in respect of 160 £5 shares, and that 
his deposit money might be returned. Mr. Justice Kay said the 
facts were these :—On June 25th, 1889, the company was incor- 
porated. Under the articles the subscribers to the memorandum 
were to be the temporary directors, until directors had been regu- 
larly appointed by the subscribers, or a majority of them. At 
10.30 a.m. on June 25th, a meeting of the subscribers was held, 
at which four were present. A resolution was passed appointing 
directors, and also one allotting shares to different persons, 
amongst others, 160 shares to Mr. Hall. It was not uutil July 
3rd that Mr. Hall applied for shares. On the 29th of July, 
another meeting was held, and the minutes of the previous 
meeting were passed. On the 14th of August, Hall told the 
secretary verbally that he would withdraw from the company. 
On tho 23rd of August the secretary wrote a new letter of allot- 
ment. Upon this, Mr. Hall applied for a return of his deposit, 
but the directors in December forfeited his shares. Mr. Hall then 
brought this motion. In his Lordship’s opinion there had been 
no allotment at all. There had been no application followed by 
an allotment, and a communication of that allotment to Mr. Hall ; 
there had only been an allotment before application. The pro- 
oa were most irregular, and the motion must be allowed, 
with costs. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Eastern Telegraph Company. 


Sir JOHN PENDER, K.C.M.G., presided at the thirty-sixth half- 
me meeting of the shareholders, held at Winchester House on 

ursday last, at 1 o’clock, when the following report, with the 
accounts for the half-year, was presented :— 

The revenue for the period amounted to £424,023 14s. 3d., from 
which are deducted £98,477 163. 3d. for the ordinary expenses and 
£47,520 23. 11d. for expenditure relating to repairs, renewals of 
cables, &c., during the half-year. After providing £2,943 10s. 7d. 
for income tax, there remains a balance of £275,082 4s. 6d, 
to which is added £61,151 1s. 5d. brought from the preceding half- 
year, making a total available balance of £336,233 5s. 11d. 

From this amount there have been paid :—Interest on deben- 
tures and debenture stock, £28,274 133. 1d.; dividend on pre- 
ference shares, £20,474 3d. 3d.; and an interim dividend of 1} 
per cent. on the ordinary shares, £50,000; leaving a balance of 
£237,484 93. 7d., from which £125,000 has been carried to general 
reserve. 

The directors now recommend the declaration of a final. dividend 
for the year ended March 31st, 1890, of 23. 6d. per share and a 
bonus of 33. per share, amounting together to £110,000 both pay- 
able on the 18th inst., free of income tax, and making, with the 
three previous payments on account, a total distribution of 13s. per 
share or 6} per cent. for the year on the ordinary shares. The 
balance of £2,484 9s. 7d. shown at the foot of the revenue account 
is proposed to be carried forward tv the next half-year. 

he revenue includes £74,337 8s. dividend and bonus for the 
half-year upon the company’s investments in the Eastern and 
South African, the Black Sea, the Direct Spanish and the African 
Direct Telegraph Companies, 


The convention referred to at the last general meeting between 
the French Government and this company, for the renewal of 
the agreement for the direct line through France, and the 
landing and working of submarine cables at the company’s 
station at Marseilles, has since been ratified, and the agree- 
ment has been renewed between H.M. Postmaster-General for a 
special wire by land line and cable connecting this line with 
London. 

A convention has been entered into with the Italian Government 
for the prolongation for 20 years of the existing concessions, for the 
working and maintenance of submarine telegraph cables between 
Italy, Malta, Corfu and Egypt. 

The directors have concluded an agreement with the Turkish 
Government for the laying of a short section of cable between the 
island of Perim and Sheikh Seyd, which will bring to this com- 
pany’s system the traffic from Hodeida Mocha, and other points 
on the coast of Arabia now being connected by the Turkish 
Government with their system of land lines to Jeddah. 

The International Telegraph Conference has been held in Paris, 
at which the chairman, managing director, and other representa- 
tives of the company attended. The interests of the company were 
carefully watched, and the result has been on the whole not un- 


satisfactory. 


Sundry reductions in the Continental tariffs were made, to come 


_ into operation in July, 1891, which will affect the company’s 


revenue to a moderate extent, but the directors hope that the 
increase of traffic will eventually recoup the loss. 

Negotiations of an important character are being carried on 
between the Eastern Extension Company and the Australasian 
Colonies, with a view to effecting a large reduction in the tariff 
to Australasia. This company is interested in these negotiations 


. in so far as it will take a part of the risk, trusting that the re- 


duction of tariff will tend to a large increase of traffic, and it is 
believed that these negotiations will speedily. be brought to a 
satisfactory conclusion. 

The several sections of the company’s cables are in good work- 
ing order, with the exception of the original Red Sea cable, 
which connects Suakim with Suez and the Island of Perim. The 
frequent interruptions of this cable taken in connection with the 
prospect of increased traffic to Australia necessitates the laying of 


an additional cable in the Red Sea, from Suez to Aden, which the 
directors expect to have completed and in working order before : 


the end of this year. The cost of this will be taken mainly from 
the reserve fund. | 

The Chairman, after explaining some items of the account, 
said :—On the last occasion he referred to the West Coast system 
as” being fully completed, and that important results might be 
expected from it. He was now glad to confirm that opinion. One 
of their sections, the African Direct, was now paying 4 per cent., 
and he hoped in another year would see an increase upon that. 
The West African Company was paying a 5 per cent. dividend, 
and, if the state of things which had existed in Africa continued, 
they might also expect an increase in that quarter. Altogether 
they were in a position to meet all requirements which might 
arise in the development of the “‘ Dark Continent.” The com- 
pany was prepared to do its part in connecting that new world 
with the old. The trouble which the company had receutly 
experienced in Egypt had given place to a better state of things 
there, very much to the company’s benefit. Its relations with 
Egypt were in fact most satisfactory. As regards the Telegraphic 
Conference, its attitude had been on the whole very fair to the 
cable companies, and this company’s relations with European 
governments had never stood higher. It had had to sub- 
mit to certain reductions in the interest of Spain, Portugal 
and Gibraltar, but he anticipated that these reductions 
would be compensated for by increased business. .The com- 
pany’s relations with India were very materially improved 
at the conference. He further said that he had received a 
letter from a prominent shareholder; who, after complimenting 
the management generally, said that, looking to the large sum 
carried forward, a larger bonus ought to have been declared. He, 
the chairman, observed, with regard to that, that the company 
was party to an arrangement with the Eastern Extension Com- 
pany, whereby the tariff with the Australasian companies was to 
be reduced from 9s. 4d. to 4s. a word. They had, however, the 
guarantee of the Governments of those colonies that the com- 
panies should not receive less money than they received in 1890. 
‘These reductions in tariff must necessarily lead to a very great ex- 
tension of the system generally. The company’s Red Sea cables 
hed been in operation for nearly 20 years, and the directors would 
not do their duty to the company or the public if they neglected 
to prepare at once for this increase of traffic. They had, there- 
fore, decided to lay another cable from Suez to Aden, which must 
cost at least £250,000. With a view to maintaining the respect- 
able dividends which the company now paid, the directors thought 
it better to pay for that cable at once, and he thought their policy 
was better conducive to the value of the shareholders’ property than 
by adding to the capital now and eventually reducing the divi- 
dends. He moved the adoption of the report and accounts, and to 
declare a dividend on the preference shares to 30th June, 1890, at 
the rate of 6 per cent. per annum (less incume tax), and a further 
dividend of 2s. 6d. per share, with a bonus of 3s. per share (free 
of income tax}, on the company’s ordinary shares, making, with 
the previous payments on account, a total of 63 per cent. on those 
shares for the year ending March 31st, 1890. 

The Marquis of Tweeddale seconded the motion. | 

Mr. Parsons, a shareholder, assailed the policy of the board, 
and said that had the company been directed by a body of practical 
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men, the dividends would have been very much larger. His 
opinions, however, were apparently not shared by the meeting. 

The Chairman thought the meeting would share his contempt 
for the very remarkable jumble of ideas and ancient history they 
had just heard, coming, as it did, from one who should know 
better, he having been some fifteen years ago in the company’s 
service. He, the chairman, had never listened to a greater dis- 
play of vindictiveness with so little reason. 

Mr. Parsons, on rising to make some further observations, was 
peremptorily informed that he could not be heard. 

Mr. J. Gibb then moved a resolution, in which the shareholders 
expressed their sincere sympathy with Sir John Pender and his 


family in their present affliction, and which was carried unani- 


mously. : | 

ren 5 Shareholder moved an expression of the obligation 
which the shareholders felt themselves to be under to Sir John 
Pender, Sir James Anderson, and other members of the board for 
their efforts in connection with the Telegraphic Conference, and, 
with a vote of thanks to the board for its conduct of the company’s 


_ business generally, the meeting came to an end. 


The Elmore Wire Manufacturing Company, Limited, 


Me. Georce Smitn, chairman of the Kent Waterworks Company, 
presided, in the absence of Sir John Morris, at the first general 
meeting of the company, held at the Cannon Street Hotel on the 
14th inst. He explained that it was a formal statutory 
meeting without report and accounts. But as the shareholders 
might desire to know what the directors had been doing in the 
four months of the company’s existence, he went on to say—First, 
as to the subscribed capital: Notwithstanding the adverse state of 
the financial world at the time of the launching of the company, 
about 500 applicants had subscribed for shares, and an ample 
allotment bad been made to carry on the company’s business. 
Secondly, as to the company’s relations with the Stock Exchange: 
Application had been made for a quotation and a settlement, and, 
upon the shareholders agreeing to the proposed alteration in the 


articles which the Stock Exchange required, the company would | 


doubtless have its application granted. A special meeting would 
be held for that purpose. Thirdly, as to the land acquired: 12 
acres of freehold land had been secured adjacent to the parent 
company’s works at Haigh Park, Leeds, and manufacturing build- 
ings had been erected there under the responsible supervision and 
control of the company’s managers. Fourthly, as to plant: Orders 
had been given for plant, and would be followed up judiciously 
until the factories are completed and set to work, which, it 
was anticipated, would be before the close of the year. 
The directors’ arrangements, with regard to the company’s works, 
had been influenced by the consideration of the many advantages 
of having them contiguous to those of the parent company, where- 
by the company would be in a position to share with the parent 
company the services of the Messrs. Elmore, and so economise an 
important item of its working expenses, whilst it would secure 
the presence of Messrs. Elmore always at hand. Fifthly, as to 
the company’s policy: The policy which the directors had elected 
to follow had been to work with, rather than against, the wire 
manufacturing trade, and they were happy to be able to say that 
a very substantial group of Birmingham wire-drawers had offered 
to take the whole of the company’s output of spirals for 1891, 
with prospective arrangements for continuing the agreement at a 
price which would yield substantial results to the company. The 
advantages of such an arrangement were many and obvious. 
First, the company secured an established trade for all it could 
make without having to create a trade; secondly, the company 
enlisted the interested co-operation of some of the most important 
manufacturers of wire in the company, instead of having them for 
rivals ; thirdly, it avoided bad debts, the firms in question being 
of the highest standing ; and fourthly, the company was released 
from capital expenditure for wire drawing, and thereby enabled 
to lay down more deposit plant, and to simplify and increase its 
business. The terms had been approved, and the agreements 
would shortly be executed and exchanged by the parties. The 
directors therefore felt they might congratulate the shareholders 
of the company upon the prospects before them. Those of them 
who might wish to see specimens of the manufactures of this de- 
positing process would find them exhibited at 56, Queen Victoria 
Street, and would do well to inspect them. 

An extraordinary meeting was held immediately after the 
close of the above general meeting, when the following resolu- 
ue was proposed by Mr. Smith, chairman, and seconded by Mr. 

arson :— 

“ That the following clause be substituted for Clause 80 of this 
company’s articles of association :— 

“The company may make contracts with any of the directors 
upon such terms as the directors shall think fit, and a director 
shall not by reason of the fiduciary relation subsisting between 
him and the company be accountable for any profits made by him 
in respect of any such contract, nor, subject to the following pro- 
viso, 1n respect of any other contract made with the company in 


the profits of which he participates, or in which he is otherwise 


interested, provided that the fact of his being so interested 
therein, and the nature of his interest, be fully and fairly dis- 
closed by him at the meeting of the directors at which the con- 
tract is determined on, if his interest then exists, or in any other 
case at the first meeting of directors after the acquisition of his 
interest; but in the case of contracts with companies or firms of 


which any director of this company is a member, it shall not be 
necessary to disclose more than the fact of such membership, pro- 
vided always that in no case shall such director so interested vote, 
or, if he does vote, his vote shall not be counted.’” 

_ The Chairman explained that the resolution will be submitted 
for confirmation as a special resolution at a second extraordinary 
general meeting, of which due notice will be given. 

The Company’s Solicitor explained that the proposed alteration 
of the articles of association is necessary in order to comply with 
the requirements of the Stock’ Exchange Committee, before that 
body will give this company a special settlement and official quota- 
tion of its shares. 

The resolution was agreed to unanimously, and the proceedings 


termina 


National Telephone Company, Limited.. 


Tux tenth ordinary general meeting of the shareholders was held 
at the City Terminus Hotel, Cannon Street, E.C., on Friday, the 
11th inst., at 12 o’clock, to receive and adopt the report of the 
directors and the accounts for the year pis, 30th April, 1890 
(printed in our last issue). 

The Chairman, Mr. F. R. Leyland, said that the whole 
of the amalgamation expenses, by which he meant the 
Government tax on the increased capital, and the tax on the 
transfer from the United, and Lancashire and Cheshire Com- 
pee had been included in the year’s accounts. The directors 
had acted on the principle that everything that could be ibly 
included in the expenses of the year should be so included and 
paid out of the year’s earnings; and, in distinguishing between 
capital and revenue expenditure, the directors. had, in the absence 
of any doubt, thought it desirable to err on the side of leavin 
the capital as little augmented as possible. Perhaps the mos 
important consideration was contained in the recommendation 


_ made in concluding lines of paragraph I. of the report. That 


recommendation was made very much upon the same. lines 
and policy as had been pursued in making up the accounts. The 
directors thought it desirable, now they had a year at least before 
them, to strengthen their position by adding to the reserves and 
declaring only a moderate dividend. Six per cent. was not an 
unsatisfactory dividend. They had to face the fact that com- 
pos might arise. They knew that one competing company 

ad already been formed in Manchester. Fortunately it was not 
a very strong one, and it had a good deal to learn, as they would 
find. The patent which would be the first to expire was the Bell 
receiver, which would expire in December. He had been told 
that it would be utterly impossible for the competing company 
to carry on its business as it said at the expiration of that time. 
The patent might be used for a small exchange with advantage, 
but would be impossible in a large exchange. Their competitor 
would have to wait until the second patent, viz., the transmitter, 
expired in July, 1891. But even then there would be other 
patents which did not expire until 1893, and were all of material 
advantage to a good service. Letters had appeared from time to 
time in the Press, from the Mutual Company and others not con- 
nected with it, but apparently taking a very great interest in 
telephone matters; and, more especially, there was the speech of 
the Duke of Marlborough in the House of Lords; the statements 
contained in them all seemed to be tounded on the assertion that 
the telephone service abroad could be done for very little—some- 


thing like £4 6s. 8d. per subscriber—the charge made in Norway, 


in Sweden. How could they possibly compare Stockholm and 
Christiania with London, Manchester, Liverpool, Glasgow, &c. ? 
Then, a large item in the construction account was for poles for 


carrying the wires. In Norway and Sweden they had these poles 


on the spot. There was also the relative cost of labour to be con- 
sidered. ‘Then companies in Norway and Sweden were not 
subjected to a tax of 10 per cent. on their gross income. Foreign 
companies were not required to pay for way leaves, whereas the 
amount which the company had to pay for way leaves was £25,000 
per annum. The Duke of Marlburough said that in Paris there were 
three or four times as many subscribers to telephones as in 
London. The fact was, there were 7,800 subscribers in Paris, 
and 5,800 in London. That was a sample of the reckless state- 
ments that were made outside. The Duke also said that the 


. Charge for the telephone in London was £20 a-year, whereas the 


average charge in all continental capitals was only £6. Let them 
take Paris. The companies there used to charge £24. The 
Government took over the telephones, and, having no desire to 
make a profit, reduced the charge to £16. They must goa long 
way among European capitals to get anything like an average of 
£6, when they commenced at £16. In the French provinces sub- 
scribers had to buy their own apparatus and pay the cost of the 
wire as well. In Berlin, and throughout Germany, an average 
charge was made all round of £7 103.; but then there was no 
10 per cent. payable to the Government, no cost of way leaves. 
The Government might fix the standard on your house-top or in 
front of your door—whether you liked it or not. In Madrid the 
charge was £12; St. Petersburg, £23 23. 6d.; Sweden and Norway, 
£4 83. 10d. and £4 8s. 1d.; but in these countries they only allowed 
you a certain number of conversations in the year, and charged 
you an extra amount for every conversation above that number. 
In New York they charged £30 to £36; Boston, £19 to £24; 
Chicago, £25; Pittsburg, £16 163. to £20; Washington, £12, £16 
and £20, according to distance; New Orleans, £19 153.; Phila- 
delphia, £24. As regards dealing with competition there would 
be no relinquishment of the company’s position, and all measures 
necessary to strengthen it, and to keep the field, for it would be 
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taken. Economy of working and efficiency of service were most 
important considcrations. Efficiency of service had been the first 
to engage the directors’ attention. They had found, in London 
especially, that a great many of the switchboards were of an 
antiquated pattern. These had all been replaced with the ex- 
ception of two. Then they had had to deal with the junction wires. 
One of the greatest defects of the London system had been the 
multiplicity of these exchanges. These had been considerably 
reduced, in the City especially, and the reduction would be con- 
tinued until, if possible, the whole was got into one or two 
exchanges. The junction wires had been improved and looped to 
the extent of 350 miles, and there were 1,200 still to be done. 
Some 1,700 of the instruments had been fitted with magnetos, 
leaving about 350 to be done, and various other improvements had 
been made. To bave done more than had been done would have 
involved a serious stoppage of the service. As regards the trunk 
line to the North he was very pleased to be able to tell them that 
they had at last got into communication with Manchester, Liver- 
pool and Birmingham. The trunk lines would be one of their 
great standbys in competition. They were now pretty well all 
over the country. They had all been profitable, i.e., they returned 
a fair interest for money expended. They had now a larger 
business being carried on at practically the price for which they 
had formerly carried on a much less important one, and he had 
no doubt that next year they would have a better report—cer- 
tainly one as good. They must, however, take the labour difficulty 
into account. Everyone was asking for an increase in wages. 
The taking over of the Northern District Telephone, completed 
about a month ago, was, he thought, a wise thing for themselves, 


' and he was sure a necessary thing for the Northern Company. 


It saved considerably in the working expenses, and secured a 
promptness of decision on the part of the board which could not 
be when they had three separate boards. The policy of the amal- 
gamated companies was to include the South of England and the 
Western Counties, the only two counties now outside the amalga- 


mation. That was, however, a question of price. The number of — 


proxies sent in, viz., 81,788 shares out of 468,984, was a substantial 
expression of opinion in favour of the board. He had recently 
received a letter from a very important shareholder, and one who 
had considerable experience in financial matters, on the question 


_ of dealing with the reserve fund. The writer appeared to be in 


favour of investing it in marketable securities. If so, they ought 
also to invest in securities in which there was not a large fluctua- 
tion in price. But in that case, there was little chance of more 
than a very low interest. Where was the policy of investing 
money which would not give more than 3 per cent. and borrowing 
money for the purpose of extending capital, paying 4 per cent. for 
it at the least. At present the reserve was being largely em- 
ployed in buying up the Northern District. The old shareholders 
were given the choice of payment in the company’s ordinary 
shares, or in sovereigns, They chose the latter, whereby the com- 
pany made a better bargain. The policy of the board would be a 
big reserve and a moderate dividend. He moved that a dividend 
at the rate of 6 per cent. per annum (less income tax) on the first 
and second preference shares, and on the fully [paid ordinary 
shares (excluding the 52,109 new ordinary) be paid for the half- 
year ending 30th April last, making, with the interim dividend 
already paid, a total dividend of 6 per cent. for the year. 

Mr. J. S. Forbes seconded the motion, which was carried unani- 
mously. Messrs. Welton, Jones & Co. were reappointed auditors, 
re with a vote of thanks to the board, the meeting came to an 
end. 


| C4 
United River Plate Telephone Company, Limited, 


The report of the directors to be presented to the shareholders 
at the fourth ordinary general meeting to be held at Winchester 


_ House, 50, Old Broad Street, E.C., on Tuesday, the 22nd July, 


1890, at 12.0’clock noon, states the result of the company’s opera- 
tions during the year ending 31st March last, after paying all work- 
ing expenses abroad, debenture interest, London and other charges, 
is a profit of £34,198 6s. 5d., from which has to be deducted the sum 
of £22,334 17s. 1d. for loss on exchange, leaving a net profit of 
£11,863 9s. 4d., increased by the balance of £1,210 7s. 2d. brought 
forward from the previous year, to £13,073 16s. 6d. Out of this, 
an interim dividend of 2 per cent., or £5,800, was paid in January 
last; and the directors recommend that out of the remaining 


balance of £7,273 16s. 6d., a further dividend of 1 per cent., or 1s. -. 


per share, free of income tax, be now paid, which absorbs £2,900 ; 
that £2,000 be placed to the depreciation and renewal fund, 
thereby increasing it to £9,000; and that the balance of 
£2,373 16s. 6d. be carried forward to the credit of profit and loss 
account for the current year. As shown in the balance sheet 
annexed, the capital expenditure during the year amounted to 
£12,772 8s., as against £35,070 2s. 11d. in the previous twelve 
months. The business of the company has largely increased 
gross receipts having been 
£108,612 2s. 7d., as compared with £81,866 2s. 4d. in the year 
before ; such a development of business has necessarily increased 
the working expenses in the River Plate, and the continued 
depreciation in the currency there has naturally given rise to a 
necessity for higher wages. In spite of these difficulties, the result 


_ of the company’s working would have been very satisfactory but 


for the serious increase (more especially during the second half- 
year) in the loss on exchange, which amounted to £22,334 17s. 1d., 


_ as against £14,689 6s. 8d. in the previous year, the net profits 


having been thereby so reduced as to make it impossible for the 


cumulative preference dividen 


directors to recommend so high a dividend as last year. But to 
meet this loss on exchange to some extent, the directors raised the 
rates of subscription on the Ist January last, and they are glad to 
say that the change has been carried out successfully. Theshare- 
holders will remember that the directors were authorised at an 
extraordinary general meeting held on the 9th January this year 
to issue debenture stock and convert the then existing 7 per cent. 
debentures; and the directors are glad to report that out of 
£100,000 7 per cent. debentures, £97,000 have been converted into 
5 per cent. debenture stock, and that £29,000 of the same stock, 
offered to the shareholders, was largely over-subscribed. Under 
the articles of association, the Right Hon. Lord Thurlow and Mr. 
Frederick Green retire by rotation at this meeting, but, being 
eligible, offer themselves for re-election. The auditors, Messrs. 
Cooper Bros. & Co., also retire, but offer themselves for re-election. 


Crompton and Company, Limited. 


THE second report of the directors, to be presented at the annua 
general meeting of the shareholders at the City Terminus Hotel, 
Cannon Street, in the City of London, on Monday, the 21st July, 
1890, at 2.30 o’clock, p.m., states :—The net profits for the year 
amount to £10,610 Js. 7d., and after payment of the interim divi- 
dend last December, and providing for debenture interest and 
other payments set out in the accounts, there remains a balance of 
£6,030 6s., from which the directors propose, after. setting aside a 
sum of £500 as a provision for doubtful debts and contingencies, 
to declare the usual dividend of 7 per cent. per annum upon the 
preference shares, and 5 per cent. per annum upon the ordinary 
shares, carrying the balance forward. The business of the com- 


ny has greatly increased, necessitating considerable extension of — 


he works, and large additions to plant. The contract for the pub- 
lic lighting of Chelmsford has been carried out, and the result 
has given great satisfaction in the town. It is hoped that private 
consumers will now apply for the light in sufficient numbers to 
make the contract a profitable one. 
more than the original estimate, largely in consequence of unex- 
pected and difficult requirements of the Board of Trade. Very 
important contracts have been arranged with several of the elec- 
tric supply companies in London, the principal feature of which 
is that this company receives a fixed profit upon the actual cost of 
the works, and large orders are also in hand for other companies 
and firms, the prospects of the present year being in consequence 
very good. It is with the greatest regret that the directors have 


to record the loss, by death, in October last, of Viscount Torring- | 
ton, the chairman of the company. In accordance with the articles — 


of association, Sir Charles Grant retires from the Board of direc- 
tors by rotation, but offers himself for re-election. The auditors, 
Messrs. J. H. Duncan & Co., also offer themselves for re-election. 


The Direct United States Cable Company, Limited. 
—The board has resolved to recommend a final dividend of 3s. 6d. 
per share, free of income tax, such dividend to be payable on and 
after the 26th instant, making, with the interim dividends already 
paid, 3} per cent. for the year ending 30th June last, carrying 
forward £968 Os. 3d., after having transferred to the reserve fund 
account £8,502 14s. 5d., making it up to £250,000. Notice is also 
given that the transfer books of this company will be closed from 


the 11th to the 25th July, both days inclusive. 


The Edison and Swan United Electric Light Com- 
pany, Limited.—The directors announce a dividend at the rate 
of 7 per cent. per annum on the “A” shares for the half-year 
ended the 30th ult. (making 7 per cent. for the year), and a further 
dividend of 4 per cent. in completion of payment of arrears of 
cumulative preference dividend for the year ended June, 1884, 
and a further dividend of 4 per cent. in respect of arrears of 

Â for the year ended June, 1885. 


Parker's Electric Wire Corporation, Limited.-—A 
pore meeting of the members of this company will be held in 
emple Chambers, Temple Avenne, London, E.C., on the 12th 
August, at 4 p.m., when an account will be produced of the wind- 
ing up of the company, and other business transacted. 


MacWabon’s Electric Automatic Registering Com- 
pauy, Limited.—A general meeting of the shareholders will be 
held at the office of the liquidator, Mr. Wm. G. Jefferys, 53, Cole- 
man Street, London, E.C., on the 18th August next, when the 
liquidator’s accounts will be produced. 


‘The Globe Telegraph and Trust Company, Limited. 
—The directors propose a dividend of 4s. 3d. per share, 
making 5 per cent. for the year ending the 18th inst., a balance of 
£108 being carried forward. : 


The Edison Electric Illuminating Company, New 
York, has declared a quarterly dividend of 1 per cent., payable 
August Ist. 


TRAFFIC RECEIPTS 


The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
- ending July 14th, after deducting the fifth of the gross receipts payable to 
the London Platino-Brazilian Telegraph Company, Limited, were £3,644. 


The installation has cost’ 
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: Present L Stock or osing | Closing Business done 
| Highest. Lowest, 
s 250,000 | African Direct Telegraph, Ltd., 4 p. c. Deb. ee and to _—.—. 100 97 —100 xi} 97 —100 
4 1,549,160 | Anglo-American Telegraph, Limited Stock 50 — 51 50 — 51 
à 2,725,420 Do. do. 6p.c. Preferred . Stock 85;— 864 86 — 87 863 86 
4 2,725,420 Do. do. Deferred ... Stock 14 — 1 14}— 143 14} 133 
À 130,000 | Brazilian Submarine Telegraph, Limited .. 10 11k— 12}xd} 114— 12} 114 llg 
; 99,000 Do. do. 5p.c. Bonds.. 100 | 102 —104 102 —104 
e 75,000 Do. do. 5 p. c. 2nd Series, repayable J une, 1996 100 103 —107xd | 103 —107 
à 63,416 | Brush Electric Enginecring Ordinary, Nos. 1 to 63,416... 3 lj— 24 1j— 2 2} 24 
2 63,416 Do. do. Preference, Nos. 1 to 63,416 2 1 14 1$— 1 
4 $7,216,000 Commercial Cable, Capital Stock … $100 103 —105 103 —105 1033 103 
a 224,850 | Consolidated Telephone Construction and Maintenance, Ltd. . 14/- 1 § J 8 we) 
4 20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20.000 | Stock 5}— = à 
16,900 | Cuba Telegraph, Limited sie oes 10 12}— 12% 12§— 13} 123 os 
6,000 Do. do. 10p.c. Preference... 10 17 — 18 17 — 18 173 : 
12,931 | Direct Spanish Telegraph, Limited — se (£4 only paid) 5 33— 3% 3}— 3} 
4 6,090 Do. 5 9 — 10 9 — 10 
1 60,710 | Direct United States Cable, Limited, 1877 20 104— 1 10}— 104 105. | 104 
3 400,900 | Eastern Telegraph, Limited, Nos. 1 to 400,000 .. 10 L34— 144 14 — 14} 14:3, 11 
a 70,000 Do. 6 p. c. Preference | 10 15 — 16} 15 — 15} 154 oe 
; 200,000 Do. . p. c. Dehs. (1879 issue), re ay. Aug. a 1899 100 108 —111 108 —11L 
1,290,000 Do. 4p. c. Mortgage Debenture k + Stack 116 —109 106 —109 107 ia 
; 250,000 Eastern Extension, Australasia and China Telegraph, Limited 10 l4i— 145 13§— léixd| 144 134 
Ÿ 320,000 Do. 6p. c. Debentures, repay. February, 1891 100 101 —103 101 —103 
: 446,100 Do.  5p.c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. | 1C0 103 —106 xd| 103 —106 1034 
£ 12,500 Do. 5 p. c. Debentures, 1890, redeem. ann. drawin si 100 103 —106 xd| 103 —106 
& 367,900 | Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900... 100 100 —103 xd} 100 —103 1014 > 
i 19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20 000-44 5 43— 5} 43— 6} ieee 
’ 46,700 | Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 70, 000 2 53— 6 i— 6} 513 54 
: 19,700 | Fowler-Waring Cables, Nos. 301 to 20 000 (8 only paid) 5 2 — 23 2 — 2; 
180,227 | Globe Telegraph and Trust, Limited 10. 9 — 9} 93 93 9 
180,042 Do. do. 6p.c. Preference 10 158 |. 153— 153 153, 15} 
150,000 Great Northern Tel. Company Copenhagen ... 10 16}xd) 153— 16} xd]. 
40,900 Do. do. 5 p. c. Debs. (issue of 1881) 100 100 —103 xd| 100 —103 101 
250,009 Do. do. do. (issue of 1883)  … 100 105 —108 105 —108 
9,334 Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 12 — 13 12 — 13 
5,334 Do. 7 p.c. Cumulative Preference, Nos. 2,667 to 8,000 10 ll4— 124 114— 124 ee 
41,600 India-Rubber, Gutta-Percha and Telegraph Works, Limited . 10 19 — 20 183— lHixd) 193 19} 
200,000 Do. do. 44 p. c. Deb., 1896... ose 100 103 —105 103 —105 
17,000 Indo-European Telegraph, Limited... 25 37 — 39 37 — 39 
38,348 | London hache cs Telegraph, Limited de 10 6— 7 6— 7 . 
109,000 Do. do. 6p.c. Debentures _ ‘ae 100 | 107 —110 107 —110 
49,900 * Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 .. 10 5 4} 4} 
386,875 | National Telephone, Limited, Nos. 1 to 386 OED: sas sa 5 58— 58 6k— 53 54 5 
49,825 Do. New Nos. 386,876 to 436,700 5 5}— 5} 5k— 53 5! 
15,000 Do. 6 p. c. Cum. Ist Preference... | ee 12i— 13 12}— 12% 
15,000 Do. 6 p. c. Cum. 2nd Preference (£8 only paid) 10 10}— 10% 10}— 103 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 1 4 à 3 
; South of England Te ep one, . ., Ordinary, Nos. 1 to 2,000, 
209,750 2,501 to 3,500, 93,251 to 300,000 1 ar 4 te 
20,000 Do. 6 p. c. Cum. Pref., Nos. 1 to 20,000 (£33 only paid) 5 23— 3 23— 3 
3,881 | Submarine Cables Trust nd i Cert. 112 —116 112 —116 LL4 a 
78,949 | Swan United Electric Light, Limited (£34 only paid) 5 5 — 5} 5 — 6! 53 5} 
37,350 | and Maintenance, Limited 12 #4 — 46 13 — 45 xd| 4H 44 
150,000 do. 5 p. c. Bonds, red. 1894 | 100 100 —102 xd} 100 —102 
55,000 | United River Plate Tekephons, Limited ... 5 45— 5 44— 4 
146,000 Do. do. 5 p. c. Debenture Stock... … | Stock 90 — 94 xd| 90 — OL 
100,000 Do. do. 7 p. c. Debs., Nos. 1 to 1 ,000 es 100 ios BO ; ae 
15,609 | West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. | 10 93— 10; 9 — 10 xs 
800,600 | Do. do. 0. 5 p.c. Debentures ... 99 —102 JJ —102 994 
30,000 | West Coast of America ‘Telegraph, Limited sn | 10 63— 7 6— 64 
150,000 do. do. 8 p. c. Debs, repay. 1902 10) 108 —112 xd} 106 —110 108} 1073 
64,572 Westen and Brazilian Telegraph, Limited L5 9$— 10} 10 — 10; 104 10; 
26,986 0. do. do. 5p.c. Cum. Preferred .. 74 gi— 7 6i— 7 13 ees 
26,986 Do. do. do. 5p.c. Deferred .. 73 | 3 4 33— 4} 
200,000 | Do. do. do. 6p.c. Debentures | “A, ” 1910... ‘100 | 106 —109 106 —109 
250,000 | Do. 6 p. c. Mort. Debs., series “ B” of ’80, red. Feb., 1910 | 100 | Lu4 —107 104 —107 | | 
88,321 | West India and Panama Telegraph, Limited 10 2 24 |. | 7 
34,563 | Do. do. do.  6p.c. 1st Preference 10 ll — 114 11 — 11} Mk | ui” 
4,669 | Do. do. do, 6 p. c. 2nd Preference _ … 10 124— 134 124— 13} | 
1,336,000 | Western Union of U.S. Tel., 7 p. c. lst Mort (Building) Bonds : $1,900 | 120 —125 120 —125 
179,300 | Do. do. 6p.c. Sterling Bonds .. 100 “9 —101 99 —101 
42,853 | *Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42, 953 (£2 only paid) 5 1j— 2 1}— 13 
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* Subject to Founders Shares. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


. 
- 


Blackpool Electric Tramway Company, Limited, £10 (£6) paid), 74—73.—Electric Construction Corporation (£10 paid), 8}—9. 
—House-to-House Company (£5 paid), 4;—5}.—London Electric Supply Corporation, Ordinary (£5 paid), 13—2}.—Manchester _ 
Edison and Swan Company, £9, (£1 paid), 11/- —12/-. Elmore Wire, } dis—par. 


Bank Rats or Discount.—4 per cent. (26th June, 1899). 
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ELECTRIC LIGHTING AND COUNTY 
COUNCIL. 


ProvISIONAL ORDE8S FOR NEXT SESSION. 


Ar the meeting of the London County Council on Tuesday last 
_ at Spring ens, under the presidency of Sir John Lubbock, 
Mr. T. B. Westacott (the chairman of the Highways Committee) 
presented a report, which stated, for the information of the 
Council, that the following notices of intended applications next 


ey ke for provisional orders under the Electric Lighting Acts 


been received :— 
Undertakers. 
St. James and Pall Mall Elec- 
tric Lighting Company. 
Brush Electrical Engineering 
Company. 


_ Areas of Supply. ‘ 
Parishes of St. James, Westminster ; 
and St. George, Hanover Square. 
Parishes of Fulham, Hammersmith, 
Islington, Shoreditch, St. Luke, 
Clerkenwell, Bethnal Green, and 
Districts of Hackney and St. 
Saviour. 


Laing, Wharton and Down City of London (east and west dis- 


Syndicate. districts) ; Parishes of Shoreditch 
and Islington; and Districts of 

Hackney and Whitechapel. 
Westminster Electric Supply Parishes of Paddington, Chelsea, St. 
Marylebone, Kensington, and St. 


Corporation. 
3 Margaret and St. John, West- 


minster (part of). 

Parish of St. George, Hanover 
Square. 

Parish of Chelsea. 

Area not specified. 


Ditto 


New Cadogan and Belgrave 
Electric Supply Company. 
Ditto ditto 3 


London Electric Supply Cor- 


‘poration. 
Metropolitan Electric Supply 
Company. 
Lonpon Exuectric SUPPLY CORPORATION. 


The same committee reported that they had considered a notice 
from the London Electric Supply Corporation (with one plan) of 
intention to lay trunk mains in Stamford Street, York Road, 
Sutton Street, and Belvedere Road; together with a letter from 
the company asking that, as it had arranged a new route for its 
mains, this notice might be taken in substitution for that dated 
April 18th, 1890, the works referred to in which were approved by 
the council on May Ist last. “The council will probably not 
think it desirable to interfere with the discretion of the company 
with reference to the route to be adopted for its trunk mains ; but 
your committee think that, in order to obviate the necessity of a 


second interference with the same streets, the company should be — 


required to lay its distributing mains at the same time as the 
trunk mains. Your committee therefore recommend :—‘ That the 
sanction of the council be given to the works referred to in the 
notice (Registered No. 96) of the London Electric Supply Corpo- 
ration, dated June 19th, 1890, upon the following conditions :— 
That the distributing mains be laid at the same time as the trunk 
mains, in order to avoid a second interference with the same 
streets; that the mains be protected from injury by a sufficient 
outer covering, to the satisfaction of the council’s engineer ; and 
that the company do give three days’ notive to him before com- 
mencing the work in any of the thoroughfares referred to in th 


3 93 


notice. 


The same company had also asked for the consent of the | 


council to an alteration of the route of its mains in Cockspur 
Street, from the south side, as shown upon the plan submitted 
with the notice dated June 4th, 1890, sanctioned by the council 
on June 24th last, to the north side of that street. ‘“ This altera- 
tion, which is shown upon a plan submitted by the company, 
requires to be made in order to meet the wishes of the Post- 


master-General ; and your committee, seeing no objection to it, 


recommend :—‘ That the Council do consent to the alteration of 
the route of the London Electric Supply Corporation’s mains in 
Cockspur Street (referred to in the notice Registered No. 90), as 
shown upon the plan submitted by the company.’ ” 

Both these recommendations of the committee were approved by 
the council. 


MISCELLANEOUS. 


The Highways Committee further reported that they had con- 
sidered a letter from the Board of Trade, forwarding, for the ob- 
servations of the council, a copy of an application from Messrs. 
Woodhouse and Rawson United, Limited, for permission to pur- 
chase from the West Middlesex Electric Lighting Company the 
undertaking authorised by the Fulham District Electric Lighting 
Order, 1884, which order was revoked by the board in October 
last. This order did not, of course, contain the pr 
ferring powers upon the council, introduced last year for the first 
time into electric lighting orders relative to the County of London, 
and the committee did not consider that it would be desirable to 
revive an order of the old form, unless it could be brought into 
conformity with those of last year. They therefore recommended, 
and the council resolved, as follows :—‘‘ That the Board of Trade 
be informed that in the opinion of the council the permission 
asked for by Messrs. Woodhouse and Rawson United, Limited, 
should not be granted, unless the provisions of the Fulham Dis- 
trict Electric Lighting Order, 1884, be so modified as to make 
them accord with the orders recently granted by the board.” 


provisions con- . 


. candle-power incandescent lamp.” 


Mr. Joux Hutton, as chairman of the Building Act Committee, 
submitted their report, which made the following, among other 
rec endations, which was agreed to :—“ That the application 
of Mr. E. Garcke, on behalf of the Brush Electrical Engineering 
Company, Limited, for approval of a plan for the construction of 
an addition to a temporary iron building in Belvedere Road be 
not granted, as the committee consider it undesirable to sanction 


the erection of any additional temporary structure at the premises 


in question.” 


BARNSLEY AND ELECTRIC LIGHTING. 


Mr. J. H. Taytor, borough surveyor, has prepared a report on the — 


proposed electric lighting of Barnsley. The report gives the 
results of the labours of the Park and Lighting Committee of the 
Barnsley Town Council in the matter, they having had it under 
consideration for almost a year past. It states that tenders were 
invited, but the “ high charges and excessive terms of purchase 
asked by the companies” were such that they were compelled to 
relinquish all ideas of introducing the electric light to Barnsley 
by the medium of a private company. The committee then in- 
vited tenders for the supply and erection of a complete plant for 
er gg with electricity the streets, roads, and other places within 
what is called the inner area, and which practically comprises the 


whole of the business portion of the town, and also for lighting 


5,000 10-candle-power lamps, or their equivalent in arc and incan- 
descent lamps, in buildings within the inner area. The corpora- 
tion in this case is to provide the buildings, the contractor to 


. provide and build the foundations for all engines, dynamos, and 


boilers, and to lay out the plant in the best manner of extending 
the same, so that eventually the whole of the borough may be 
lighted from the central electric lighting station, appliances to be 
provided for supplying 50 arc lamps of 1,200 candle-power each ; 
142 incandescent lamps of 32 candle-power each ; and 5,000 lamps 


of 10 candle-power each, or their equivalent in arc and incan-. 


descent lamps, and with one engine and boiler, and one each of 
the arc and incandescent light dynamos to spare. Lamps and 
posts for 50 arc lamps and 140 incandescent lamps are to be pro- 
vided of ornamental design in iron ; the cables and wires of copper 
properly insulated and erected overhead. The necessary precau- 
tions for the proper carrying out of these tenders are taken. In 
response to these pro tenders were obtained from several 
companies. The Giilcher (New) Electric Light and Power Com- 
pany, Limited, offer to do the work for £25,500, subject to a reduc- 
tion of £2,000 if bare copper mains are used. The Electric 
Construction Corporation, Limited, submits two tenders—one of 
£22,751, and the other of £21,721. The Manchester Edison- 
Swan Company, Limited, tender to ‘do the work for £19,200, 
or for £2,000 less if the cable supports are made partially 
or entirely of wood. The other tenders are :—Westinghouse 
Electric Company, Limited, £17,800; Laing, Wharton and 
Down Construction Syndicate, Limited, £16,975; Brush Elec- 
trical Engineering Company, Limited, £13,100; and National 
Electric Supply Company, Limited, £11,888. On these tenders 


and the whole scheme proposed for the electric lighting of 


the borough, Mr. A. Bromley Holmes, electrical engineer, of 
Liverpool, was consulted, and he recommended the adoption of the 
“high tension alternating system” as the best and most suitable 
for a town like Barnsley, and after giving his reasons against the 
proposals of the other companies, so far as Barnsley is concerned, 


recommends that of the Westinghouse Electric Company, Limited, 


£17,800, as the most favourable. In a subsequent report, Mr. 
Holmes states that he has inspected the Westinghouse installation 
at Sardinia Street, London, made by the company for the Metro- 
politan Electric Supply Company, Limited, and finds the arrange- 
ment simple and practical, the plant well designed and constructed, 
and working in a perfectly satisfactory manner. Certain modifica- 
tions suggested in the original tender have been agreed to by the 
company, and Mr. Holmes says he can now recommend its accept- 
ance, and adds that in the estimate of capital expenditure it would 
be well to add £700 for mechanical stokers on the boilers, and for 
additional transformers, making a total of £18,500. He submits an 
approximate estimate of such a station for Barnsley, as follows :— 
Cost of water, oil, waste, &c., £1,450 ; renewal of carbons and street 
incandescents, £225 ; salary of chief engineer and assistant, £350 ; 
wages of enginemen, stokers, linemen, and labourers, £936 ; 
collector and clerk’s assistance, £200; sundry expenses, £200— 
£3,361. Interest, sinking fund (five per cent. on cost of site and 
buildings, £4,000), £200; 10 per cent on cost of plant, &c. 
including repairs (£18,500), £1,850—£2,050; making a total 
estimated annual cost of £5,411. Mr. Holmes adds :—‘‘ Assuming 
the 5,000 ten candle-power incandescent lamps to be used on the 
average 800 hours per annum, each lamp would consume approxi- 
mately 32 units of electricity, which, if sold at 6d. per unit, would 
bring in a revenue of £4,000. Deducting this sum received for 
private lighting from the working costs given above, would leave 
a balance of £1,411 as against the street lighting. The street arc 
and incandescent lamps would replace 248 gas Jamps, giving a 
total light of 6,574 candles, costing £800 per annum. The 50 arc 
and 140 street incandescent lamps would give a total light of 
54,480 candles. ‘Ihe cost of extending beyond the inner area 
would probably he £50 for each arc lamp and £10 for each 32 
On these facts and figures 
the committve recommend that the tender be accepted of the 
Westinghouse Electric Company. 
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Derivation of Practical Units. By Lieut. F. B. BADT 
and Prof. H. 8S. CARHART. Electrician Publishing 
~ Company : Chicago, U.S.A. 

This small work is mainly a reprint of articles 
published in the Western Electrician. Ita title, though 
it no doubt is, strictly speaking, correct, is, we think, 
very liable to be misleading, as the book is not a scien- 
tific treatise on electrical units, but a series of short 
illustrated biographies of famous electricians to whom 
the system of electrical units is practically due and by 
whose names the units are designated. A final chapter 
by Prof. Carhart deals briefly with modifications of the 
practical units. | 


Inventions and How to Patent Them. A Practical 
Guide to Patentees. By EUSTACE SMITH. Third 
Edition. Revised. London: Whittaker & Co. 
Paternoster Square. 


This is an exceedingly handy and useful little 
volume, and should be possessed by all who are inte- 
rested in the subject. The sections into which the work 
is divided are as follows :— What is a Patent ? What In- 
ventions can be Protected by a Patent ? When is a Patent 
New ? When is a Patent Useful ? What amount of In- 


vention is Necessary to Support a Patent ? Who may 
_ apply for a Patent ? How to obtain a Patent; Dealings 
_ with Patents; Retention of Patents; Information on 


Practical Points. 


Journal of the Institution of Electrical Engineers. 
No. 87. London: E. & F. N. Spon, 125, Strand. 


The contents of this number are as follows : “ On Sig- 
nalling across Rivers in India,” by W. F. Melhuish ; 
‘The Diathermancy of Air in Relation to the Efficiency 
of Incandescent Lamps,” by F. Higgins; “On Light- 
ning Guards for Telegraphic Purposes, and on the Pro- 
tection of Cables from Lightning,” by Oliver J. Lodge ; 
Original communications, Abstracts. &c. 3 


ALTERNATING CURRENT MOTOR. 


THE accompanying cut from an American exchange, 
illustrates diagrammatically an alternating current 
motor, recently patented by Elihu Thomson, of 
Lynn, Mass. Rotation in this motor is due to the 
reaction between an alternating current field and 
a locally short-circuited armature. These motors, 
when running at normal speed, are capable of 
Sustaining speed in synchronism, or nearly in syn- 


chronism, with the alternations of the feeding wire, 


but are incapable of starting. 

The invention consists in commencing to run the 
motor with a different circuit arrangement for its arma- 
ture from that which it will have under the condition 
of steady normal working. This primary condition is 
one adapted to give a torque. When up to speed the 


motor is run with the armature on continually-closed 
circuit. 


| Fra. 1. 


In the accompanying cuts, fig. 1 is a side elevation of 
a form of motor to which the invention may be applied. 
Fig. 2 is a diagram of the circuits and connections of 
the apparatus. In the figures, F represents a laminated 
_ field magnet frame having projections upon which are 


_ appear. 


wound coils, 0, as many as six in number. These pro- 
jections extend inwardly toward a revolving laminated 
armature. Upon the shaft of the machine is a commu- 
tator, K, consisting of six segments, each alternate seg- 
ment being connected, so that there are in reality but 
two divisions of three segments, each fitted together. 
The armature coils are so connected that if a con- 
tinuous current were passed through the coils the pro- 
jections on the armature would assume alternately 
north and south polarities. The field coils are con- 
nected in a like manner. Now if.an alternating cur- 


rent be passed through the field coils, ©, the motor will 


not start to rotate whether its armature circuit be prac- 


tically open, or whether the coils be on closed circuit; — 


but it will continue to rotate in either direction if it is 
once started, if the armature coils are placed on closed 
circuit, and the current fed to the coils, OC, has sufficient 
energy. In the motor shown, the alternating current 
which passes through the field is made at the start to 
circulate through the armature. In the initial condi- 
tion of the motor the brushes are set backward or 
forward into proper position, where the armature will 
begin to rotate. When a certain speed has been ob- 
tained, the motor is made to assume its normal working 
condition and to continue its rotation without the 
commutator by short-circuiting the armature by any 
desired means. These changes of condition may be 
made by devices manually operated ; but the inventor 


prefers to bring them about automatically by the 


operation of some device responsive to the change of 
speed of the armature. | 


ORGANISM. 


ACCORDING to Vienna papers of the 4th inst. Prof. 
Nothnagel, in his clinical lectures, yesterday exhibited 
to his hearers a young woman, aged 20, Josepha Schleser, 
who had been recently struck by lightning in Styria, 
and had come to Vienna for treatment in Prof. Nothna- 
gel’s hospital. The patient suffered from a derange- 


ment of the nervous system. To his remarks on this 


case the lecturer added a discourse on the effects of 
lightning, substantially as follows: Formerly it was 
known merely that the burns occasioned by lightning 
had a zigzag figure, and that the further consequences 
might be paralysis or death. During the last ten years 
the lecturer had made comprehensive experiments 


- upon rabbits with the electric spark of a large Leyden 


jar, and has thrown a new light upon this question. 
The action of lightning upon the brain, the spinal 
column and the peripheric nerves is shown by the loss 
of consciousness, the disturbance of the intellect, and 
the extended phenomena of lameness, the latter of 
which have a tendency to disappear. On the other 
hand, there are intense nervous phenomena which 
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ACTION OF LIGHTNING UPON THE HUMAN | 


- 


strongly resemble those produced by railway accidents | 


and other concussions, and which dominate the patient 
for a long time. Disturbances of sight and speech often 
occur, and may remain for life, or may in part dis- 
In other cases there may be observed in the 
person ‘struck a childish frame of mind which may 
incline either to reckless merriment or to sadness and 
melancholy. Experience proves that lightning pro- 
duces its chief effects only at the points of its entrance 
and exit. Thus a flash which entered a schoolroom in- 
jured only the first and last child on the form, those 
between escaping unhurt. Prof. Nothnagel pointed 
out that in the treatment of lameness and other consti- 
tutional perturbations due to lightning metallotherapy 
is most efficient, a large horseshoe magnet being applied 
alternately to the head, trunk andthe limbs. This pro- 
cess led to better results than the electric treatment 
recently adopted. In case of a quite recent stroke the 
clothing should be unfastened, the patient laid with the 
head high, quietness and fresh air should be secured, 
and if consciousness does not return the head should 


_ be exposed to a stream of cold water. 


| 
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PROCEEDINGS OF SOCIETIES. 


The Institution of Electrical Engineers. 


“The Working ren | of Secondary Cells.” By W. E. 
Ayrton; C. G. Lams, E. W. Smita and M. W. Woops, 
Associates. Read at Edinburgh, Wednesday, July 16th. 


I.—Prervious Tests or CELLS. 


Since 1881, when the formation of Planté storage cells was 
greatly accelerated by Faure’s device of pasting the plates, 
numerous tests have been made in different parts of the world on 
the capacity and efficiency of secondary cells. The first tests 
that were carried out were conducted simultaneously, at the end 
of 1881, in England by Prof. Perry, with one of the authors of 
this paper, and in France by a committee consisting of Messieurs 
Tresca, Potier, Joubert and Allard, working at the Conservatoire 
des Arts at Metiers, with a staff of assistants. 

In the report—communicated to the Physical Society in 
February, 1882—by the two English experimenters, it was pointed 
out that the great “resuscitating power” of the cells made it 
very difficult to say when they were entirely discharged, and 
therefore, in order to test the efficiency, the cells were first 
“emptied” of charge by discharging them until the discharge 
current was very small, and finally leaving them short-circuited 
for many hours with a short bit of thick wire. Next, a measured 
amount of energy was put into these “ empty ” cells, and they 
were then thoroughly discharged on three successive days, being 
insulated and allowed to recuperate during the two intervening 
nights. Although the energy efficiency thus obtained, and which 
was not less than 82 per cent., probably represented much more 
than could be obtained in practice at that period, if the discharge 
were stopped before the E.M.F. fell to so low a value, this 
efficiency represented something quite definite, since all the energy 
given out by the cells in the discharge must have been put into 
them during the measured charge, no demand being made on 
some inexhausted store of energy previously put into the cells. 
The French committee, on the other hand, considered the cells 
as being discharged when a certain current which was originally 
roduced through a fixed resistance by 30 cells could no longer be 
bent up, even when the number of cells had been increased to 35. 
Bat unless, subsequently to the receipt of the cells from the 
manufacturers, they had been charged and discharged several 
times until the same cycles of values of E.M.F. with time were 
repeated with each charge and discharge, there was no guarantee 
that in the experimental discharge the cells were not drawing on 
a store of energy put into them before leaving the manufacturers’ 
premises, and thus giving a higher value than the “ working 
efficiency.” à 
And we are afraid that a very possible neglect of the powerful 
resuscitating power of accumulators may have vitiated some of 


© the published results of e 


iments that have been made on 
them. This doubt must not be forgotten in considering the accom- 
panying list, which is as complete as we have been able to make 
it, of all snch experiments that have been made up to date. At 
the middle of 1889, when we had nearly completed our investiga- 
tion, there appeared two very important contributions to the 
subject—one on “ The Inherent Defects of Secondary Batteries,” 
by Dr. Louis Duncan and H. Wiegand; the other, “ Ergebnisse 
von Versuchen an Akkumulatoren fiir Stationsbetrieb,” by Prof. 
W. Kohlrausch and C. Heim. These investigations are extremely 
interesting, as they confirm some of the results which we had 
also arrived at, and to which reference will be made in this paper ; 
Prof. W. Kohlrausch and C. Heim, for example, laying great 
stress on the fact that the discharge of an accumulator does not 
depend merely on the previous charge, but on the previous history 
of the cell. 

At the Central Institution there are three distinct types of 
E.P.S. cells in daily use. The cells, however, used by us for the 
investigation were 20 out of a group of 50 of what is known as 
the 1888 type. This type we selected since it was the latest 
constructed by the Electrical Power Storage Company. The 
particular specimens of this 1888 type, which are at the Central 
Institution, contain each two positive and three negative plates, 
each plate, exclusive of the lugs, being 9} by 9} inches. The 
ey vessels containing these plates are large enough to each 

old 7L plates, but we preferred to use 7L glass boxes to having 
smaller boxes specially constructed. ; 

The total weight of each of these cells is about 59 lbs. 12 oz. 
made up as follows :— oe 


Ibs, 


07, 
3 negative plates  … about 17 2 
2 positive ‘is vus 11 8 
Ebonite strips ... 0 8 
1 glass vessel ... FA 7 8 


and the cells are intended to be used with a maximum current of 
9 ampéres on charging and 10 on discharging. . 

. The first point to settle with reference to the discharge was 
whether the resistance in the circuit should be kept constant, or 
whether as the E.M.F. fell the resistance. should be varied in 
such a way as to keep the current constant. This latter method, 
although it involved much wore labour, was adopted. At first 
the current was kept constant by varying the resistance by 


hand as the E.M.F. of the cells altered. But this required the 
constant presence of one of the observers day and night, partly to 


vary the resistance from time to time, and partly to start the 
charging directly the discharging was finished, in order that the 
cells might never be left discharged. Hence an automatic 
arrangement, which will be descri later on, was subsequently 
devised, and by means of it the current was maintained more 
constant than could be achieved by even very careful hand 


Efficiency Tests of Accumulators. 


Efficiency. | 
Date. Maker of Cell. Experimenters. Remarks. 
Quantity. Energy. 

1882 | Faure Ayrton and Perry 82 | Cells short-circuited for some time before being 
| tested. Cells discharged on three succes- 
| sive days, and allowed to recuperate during 
| the two intervening nights. re 

1882 ” French Commission 70 Result of a week’s work. Current kept fairly 

constant during discharge by the addition 
| | ie from time to time of fresh celle. 

1883 | Schultz... | Hallwachs “6 to 50 | Results variable and indefinite. 

1883 | E. P.S.... | H. Morton 

1883 oes Aron . ‘es wae] 6 to 50 | Results very variable. 

1885 | B.T.K.... Forbes. . ; . 69. | Mean of one week’s work. Current not kept 

| | : constant. 

1886 | Farbaky and Schenek Waltenhofen ... _... | 91°7 78‘7 

1886 | E. P.S.... ait … | Drake and Gorham... | 80 Current maintained constant during charge 

and during discharge. dre 

1887 Haebelin | Cells not good.” 

1887 | Fitzgerald ... | Lea | 

1887 … | Huber . | 

1888 | Huber ... ‘ais ... | W. Kohlrausch ... 907. : 78'4 

1889 | Farbaky and Schenek... | Waltenhofen ... Sieg 88:1 774 

‘Tudor ... oe … | W. Kohlrausch & Heim 82°4 Normal currents used in charging and in 

| discharging. 
| ») 64°7 Charging and discharging. currents rather 

1889 |: | | more than twice the normal. 

99 | 81°4 71:7 Cells allowed to rest for 160 hours after 
| charging. 

"ae Sar vee es 9 9 | 80 Cells first completely discharged by the external 
resistance being gradually diminished to 
nought. 

., The positive plates of these Tudor cells are 
| first formal, by Planté’s process, then the 
holes in the grids are filled with minium, 
and the forming continued. The negative 
grids are not formed at all, but merely have 
the holes in the grids filled with lead oxide. 


| 
à 1 
| 
* 
| ; 
| 
| 
{ 
| 
| 
| 
‘ 
| 
| 
| 
| 
| 
= 


1, 


JULY 18, 1890.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. de 


regulation, and the circuit broken during discharging and during 
charging the moment the P.D. reached certain pre-arranged 
values. 

We had next to adopt a criterion by which to settle when a 
charge or discharge could be said to be completed. Such a 
criterion may be made to depend on a variety of changes that 
take place in a cell, three of which are in common use—viz., 
change in the specific gravity, gassing, and change in the P.D. 
Tn the case of the cells tested by us, and which have more liquid 
in proportion to the plates than is usually the case, the change 
in specific gravity from charge to discharge is from 1:2 to about 
1:17; and, as our experiments show that the change is directly 
proportional to the time, when the current is kept constant, the 
change in the specific gravity per hour is only about 0°002, which 


Potential difference per cell, charging with 9 amperes, End of charge. 


P.D, in; volts, 


APE A 


: 


‘Time in hours irom veginning Of Cha: ge, 


Fra, 1. 


is far too small to be rend very accurately with ordinary hydro- 


‘meters. But it is known the fallin the E.M.F. of the cells at the end 


of the discharge is very rapid, so that half an hour more or less in 
the time of discharge produces a great difference in the value of the 


Potential difference per cell, discharging with 10 ampères. End of discharge. 


P.DZin volts. 


Time in hours from beginning of discharge. 
Fra. 2. 
E.M.F.; hence it follows that, if a specific gravity test were 


alone employed with our cells as a criterion of charge and 
discharge, it would be necessary to read the specific gravity 


accurately to less than 0°N01 at the end of the discharge. The ~ 


during which the circuit remained broken. 


amount of gassing is also far too rough a test, and cannot be em- 
ployed at all in the discharge, hence we were led to resort to the 
variation in the P.D. ws | 
A number of experiments were now made on two of the cells, 
in order that the exact shape of the curves of P.D. at the end of | 
the charge and discharge might be ascertained. The curve shown | 
in fig. 1 is the end of the P.D. curve for one cell on charging with | 
9 ampéres for 14 hours; from which we see that the raté of varia- 
tion of the P.D. with time is greatest when the P.D. is about 2:36 
volts, indicated by the point, a. In fig. 2 is shown the curve of 
P.D. during the last 3} hours of discharge with 10 ampéres, the 
discharge being continued for 12 hours. In this particular ex 
riment the discharge was allowed to continue until the P.D. fell 
to 1:365 volts, indicated by the point,c, which is far lower than 
we have dared on any other occasion to allow the P.D. to fall. 
At about 1'8 volts the P.D. curve begins to fall. pretty rapidly, 
and the slope of the curve, or the rate of diminution of the P.D. 
with time, goes on increasing until the P.D. has fallen to 1°6. 
volts, indicated by the point, a, on the curve in fig. 2. Here 


a per cell has reched a value 1-4, v being measured in volts and 


t in hours. Below this the curve has a shape that has not hitherto 
been noticed, for when the P.D. per cell has reached 1:556 volts, 
indicated by the point, 8, the curve suddenly alters its shape, be- 
coming the straight line, 8, c, with a less inclination to the axis of 


time, ce being for this line only 0°44. 


Potential difference per cell, charging with 4°52 amptres, Charging circuit 


P.D, in volte, 


‘Dime tu uours trom Dexiuniug charee, 


Fra. 3. | 


Just as we have in the curve in fig. 2 continued the on ge 
much below the usual limit, so we examined what would take 
place if the charging was also prolonged much — the usual 
limit. Curve 3 shows the rise of the P:D. when the charging at 
4°52 ampéres was continued for 37} hours, 25} hours being suffi- 
cient to fully charge the cells with this constant current of 4°52 
ampéres—that is, to charge them until the P.D. per cell was 2°4 
volts. It will be observed that whereas the volts rise from 2°25 
to 2:38 between 23:1 and 25°5 hours—that is, 0°13 volt per cell in 
2°4. hours—the rise in the following 12°3 hours is only from 2°38 to 
2:55 volts: this is only 0°17 volt, The continuation of the curve 
shows the drop of P.D. on breaking the charging circuit; there is 
an instantaneous fall of 0:28 volt per cell, and a further fall of 0°1 
volt in the E.M.F. in two hours. 


Potential difference per cell, charging with 9 amperes. 


P.D, in volts, 


Charging Clicuit vruach, 


tu 


Fig. 4. : 


Chargiug circuit closed, 


The curve on fig. 4 shows on a larger scale this drop on breaking 
the charging circuit when the cells are very well charged, leaving 
it broken for five minutes, and then closing it again ; the charging 
current in this experiment being 9 ampéres. There is, we see, a 
nearly instantaneous drop of the terminal P.D. per cell from 2°56 
to 2:31, then a steady fall in the E.M.F. from 2°31 to 2°24 volts in 
five minutes. On reclosing the charging circuit at this moment, 
there is an instantaneous rise of the P.D. to 2:48 volts, and then a 
slow rise to 2:56 volts in five minutes ; so that after reclosing the 
charging circuit it took, in this experiment, the same time for the 
P.D. to recover the value it had just before breaking as the time | 


À 


Experiments were also made on the time rise of the E.M.F. on 
stopping the discharge. Later on, however, the time rise of the 
E.M.F. on breaking the discharge circuit, as well as the time fall 
of the E.M.F. on breaking the charging circuit, for various cur- | 
rents, was measured in a far more sensitive way than in the early | 
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sam of this investigation ; this subject will, therefore, be left until 
arther on in this paper. 

On starting a discharge the P.D. generally falls slightly to the 
value that is maintained fairly constantly during a long portion 
of a discharge. After a prolonged rest, however, we have found 
that the P.D., on the contrary, shows a decided rise at the com- 
mencement of a discharge, and that it is not until the third dis- 
charge takes place that the curve resumes its normal character 
with the slight drop in the value of the P.D. at the commence- 
ment of the discharge. | 


, IL—EFFIcIENcy. 


In the earlier of the experiments made by us on the efficiency 
two distinct groups, each of 10 cells, were employed. The cur- 
rent passing through the two sets of cells also passed through two 
platinoid strips, and the P.D. at the terminals of each of these 
platinoid strips was measured by a suitable low resistance galva- 
nometer, whose indications, therefore, measured the respective 
currents passing through the two sets of cells. The P.D. at the 
terminals of either group of cells was measured by means of a high 
resistance D’Arsonval galvanometer, which by means of a switch 
could be connected with the terminals of either of the two groups. 
The high resistance and one of the low resistance instruments 
have been absolutely calibrated very frequently during the past 
few years, by means of the silver voltameter, known resistances, 
and Latimer Clark standard cells: A special calibration was also 
taken of these instruments, both just before these experiments 
were commenced, and at their conclusion. 

Group No. I. of 10 cells was first charged with 905 ampères 
and discharged with 9933 ampéres, there being four discharges 
alternated with four charges, without intermission, from January 
8th to January 12th, 1889, both days inclusive. One of the 


_ observers was always present (day and night) to keep the current 


constant by hand regulation, to take frequent readings of the P.D. 
at the terminals of the set of 10 cells, to stop the charging when 


~ the P.D. per cell reached 2°4 volts and immediately start the dis- 


charging, as well as to stop the discharging when the P.D. per cell 

reached 1°6 volts, and instantly start the charging again, so that 

the cells were never left discharged. . 
We used the limits 2°4 and 1°6 volts per cell as the criterions 


for stopping respectively the charge and discharge since, as 
already seen, the slope of the charge and of the discharge curves 


are greatest for about these values of the P.D. 

Next, Group No. I. was charged with 4°519 ampéres and di - 
charged with 9°933 ampéres, twice, without intermission, from 
January 14th to January 19th, inclusive ; the P.D. limit for charge 
being 2°4 volts, and for discharge 1°5. 

And while the two sets of tests were being made with Group I., 
Group IT. was first charged with 9:104 ampéres, and discharged 
with 4°858 twice, without intermission, from January 9th to 
January 12th. And lastly, Group II. was charged with 4°519 
ampéres, and discharged with 4°858, without intermission, from 
January 14th to January 19th, both days inclusive. 


Shortly, then, the tests were— 
Charge. Discharge. 
| 9 … 10 ampères. 


The coarse adjustment of the resistance for keeping the current 
constant was effected by means of resistance coils made of bare 
German silver wire suitable for standing large currents ; the fine 
adjustment was performed by means of horizontal mercury troughs, 
through which the current passed, the lengths of the mercury in 
the ‘wooden troughs through which the current passed being 
varied by copper bridge-pieces. This mercury trough arrange- 
ment forms an extremely convenient resistance for delicate ad- 
justment by hand. To keep the current as constant as possible, a 
dynamo was not used to charge the accumulators under test, but 
they were charged instead from other accumulators of much 
greater storage capacity. | 

The general expressions for the ampére hours and watt hours 
given out by an accumulator are, of course, 


t, t, 
f[ a, dt, and [ Vi A; dt, 
0 


where a, and v, are the current in ampéres passing through the 
accumulator, and the P.D. at its terminals at any moment, and t, 
is the time in hours during which the discharge lasts. Conse- 
quently, if a,, v2, and ¢, have similar meanings for the charge, the 
complete expressions for the quantity and energy efficiency are, 


respectively, 
| t, ta 
[ A) dt + i . Ao dt, 
0 0 
t 


2 
fans 
0 0 


_ In our experiments a, has a constant value during the discharge, 
and a, a constant value during the charge, so that the expressions 
for the quantity and energy efficiency reduce themselves to 


and 


A uy 
Ag ty 


which is very easy to calculate, 


to 
and dt + dt. 
(4 0 


t 
To obtain 1 1 dt a time curve of the values of v, is drawn 
0 


t 
and integrated ; similarly, to obain f Ve dt a time curve is drawn 


0 


_ for v, and integrated ; then, multiplying the first integral by the 


steady value of the discharge current A,, and the second integral 
by the steady value of the charge current A,, we have, respec- 
tively, the watt-hours given out in the discharge and the watt- 
hours put into the accumulators in the charge. 

After drawing a series of time curves for the P.D. in the various 
experiments already referred to, and integrating them with an 
Amsler’s integrator, we obtained the following results for the 
successive charges and discharges :— 3 


Group of 10 Cells—No. I. 


Dis charge at 9 933 amperes. Charge at 9°05 amperes. Percentage. 
‘ome hours. | | tommy | | 
119 2,280 114 2435 | 105 94 
105 2,045 : 102 2,220  .103 92 
101 1,970 | 101 2,220 100 87 
104 2,020 104. 2,270 | 100. 89 
Discharge at 9933 amperes | Charge at 4519 amperes, | | 
1125 | 2,170 115 2485 | 98 87 
113 | 2,190 | 115 2,485 | 98 88 
| | | | 
Group of 10 Cells—No. II. 
Discharge at 4358 amperes.| Charge at 9104 amperes. Percentage. 
hours, | hours, fers, | hours: | | 
| 
154°5 3,005 138:5 2,910 
1415 2,770 129°7 2,820 109 | 98 
Discharge at 4°858 amperes.| Charge at 4°519 amperes. 
143 | 2,785 141 | 3,075 102 | 905 


Now not only are quantity efficiencies of 105, 103, 111, 109, &c., 
per cent. impossible, but energy efficiencies of 94, 92 per cent. are 
also too high, when accumulators are being charged and dis- 
charged at the maximum rate allowed by the manufacturers. 
Further, it is noticeable that for each set of tests both the quan- 
tity and energy efficiencies diminish on the whole as the tests 
proceed. These cells, like the other cells in the Central Institu- 
tion laboratories, have been charged at regular times ; and as the 
number of ampére hours taken out of them for ot laboratory 
work varies very much, the intervals between the periodic 
chargings are so arranged that on the whole the cells are charged 
up much more than they are discharged. 

Hence at the commencement of these tests the cells had a large 
store of energy in them on which to draw in the discharges, the 
results of which are given in the preceding table. From this we 
learn this very important fact—that if accwmulators be thoroughly 
well charged up before being tested, then five days’ continuous 
charging and discharging alternately with even the maximum cur- 
rents allowed by the manufacturers fails to give the normal quantity, 
or energy, efficiency. 

It will be noticed that both the ampére hours and the watt 
hours are increased by diminishing the current employed. This 
is partly due to the fact that if a fixed P D. limit per cell be em- 
ployed either in discharging or charging, the cell is dis- 
charged until the E.M.F. is slightly lower, and charged until 
the E.M.F. is slightly higher for a small current than for a larger 
one. 


III.—Auromaric CURRENT REGULATOR. 


We think it possible that a neglect of the power that accumu- 
lators possess of drawing on a store of energy put into them in 
former chargings may have led experimenters to conclude that the 
normal efficiency of certain types of accumulators was greater 
than was really the case. To ascertain the working efficiency of 
the accumulators we were testing, it was clear that they would 
have to be charged and discharged alternately with a definite 
charging and a definite discharging current continuously for a 
much longer period than five days. And as this would be a 


. very laborious operation if the current had to be kept constant 


day and night during this period by hand regulation, we pro- 
cg construct the automatic current regulating device shown 
in g: 
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A is a set of five accumulators under test, where B is a totally 
independent set of four used to provide the power for working the 
current regulator. c is a platinoid strip of sufficiently large cross 
section and surface that no appreciable change of resistance can 
take place by the largest current—10 ampéres—that flows through 
it in these experiments. D is a permanent magnet motor, the rota- 
tion of which in either direction turns the brass roller, &, r, very 
slowly in one direction or the other, the pinion and toothed wheel 
of the motor, combined with the small grooved pulley on the 
toothed wheel shaft and the much larger grooved pulley on the 
roller, causing the angular motion of the roller to be about ;3,th 
of the angular velocity of the armature of the permanent magnet 
motor. The brass roller, £, F, is electrically divided into two 


halves by the ebonite disc, a, and little amalgamated discs at the 


ends of this roller turn with but little friction in mercury cups, 
H,1. Round each half of the roller are wound four bare platinoid 
wires of No. 26 gauge, and each about 43 feet long. Their lower 
ends are soldered to the brass roller, and their upper ends to the 
brass bar, J, K, small spiral springs (not shown in the figure) being 
introduced to keep the wires taut. The rod, J, K, is held up by 
a cord which passes over two pulleys, and to the end of which is 
attached the weight, L. An electric current entering at x follows 
the path, H, £, J, K, F, 1, the path being longer or shorter depend- 
ing on the amount of the platinoid wires wound on the two balves 
of the brass roller. m is a solenoid, being, in fact, the coil of an 
A. and P. ammeter, on the axis of which a rod, P, Q, was very de- 


_ licately poised by its being supported by four very fine wires of 


No. 40 gange, and each about one foot lo Two of the wires, N, 
on a plane at right angles to the path, joined together where they 


3 


M 


When the cells, a, under test were being c 
set of accumulators not shown on the figure, but attached to the 


leads, T and v, three copper bridge-pieces were put in to connect 


by means of a 


| 


the mercury cups, 4 to 5, 2 to 6, and 1to 3, respectively ; whereas — 


when the test cells were being discharged two copper bridge pieces 


connected the mercury cups, 2 to 3 and 5 to 6. The current 


passed, of course, one way through the cells, a, in charging, and > 


itive current 
flowed, as indicated by the arrows, through the thick lead, v, the 


the other way in dis ing; but in both cases a 
platinised strip, c, through u, 8, J, K, F, 1, through the thick lead, 
w, the thick lead, y, the solenoid, m, and the thick lead, z. As 
already explained, if the currents through this circuit exceeded in 
the very least 9 ampéres, the core, P, 9, was sucked into the 
solenoid, m, until P made contact with mr; whereas if the current 


fell in the least below 9 ampères, P, Q was pulled back by the 
spring, P, P’, until P made contact with s. In the former case a | 


small auxiliary current from the accumulators, B, follows the 


course, a, b, c, d, through the spirals, e—several in number, so as 


to carry the current, but made of extremely fine wire, so as 
to oppose practically no resistance to the free motion of P, q— 
then from P to rR, through f, the electro-magnet, g, and 
through h, back to the other pole of the battery, 8. If, instead, 
P be in contact with s, then the current from the auxiliary accu- 
mulators, B, passes from P to s through the relay electro-magnet, 
i, instead of through the relay electro-magnet, g. In the former 
case the spring tongue, k, is attracted so as to make contact with 


M (m being in reality a mercury cup into which dipped aplatinum © 
point with which k was tipped), and in the latter case the spring | 
tongue, l, is attracted so as to:make contact with m. If k makes — 
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Fig. 5.—Avutomatic CURRENT REGULATOR, AND AUTOMATIC INTERRUPTOR FOR BREAKING THE CHARGING AND DISCHARGING CIRCUITS. 


were connected with the rod at Q, but spread out at the top, and 
similarly o consisted of two wires. Thus, while the rod, P, 9, had 
great freedom of motion along its axis, it could not wobble side- 
ways. This rod consisted of two pieces of brass at its ends, but 
the middle shaded portion was the well-annealed soft iron tubular 
core of the ammeter. A current passing round the coil, m, sucked 
in the core more or less against the pull of the antagonistic spiral 
spring, P,P’. This spring was 
gauge, wound round a #-inch mandril, and when pulled out in 


3 pos it had about 30 turns to the foot, and was over 4 feet in 


ength. One end of the spring was attached to the rod at Pp, while 
the other, P’, was fastened to a fine thread, which could be wound 
up more or less round a small roller and the tension of the spring 
very delicately adjusted. 

At first the elasticity of this spring was not perfectly constant, 
but after about one month’s use the pull it exerted when stretched 
to a given length became wonderfully definite, and the core, P, a, 
could be “er apy so that for a current of exactly 9 ampéres flow 
ing round the solenoid, m, the projection at P remained midway 
between the contacts, R and s, without touching either. But on 
the current flowing round the solenoid, m, becoming very slightly 
greater, or very slightly less, than 9 ampéres, the platinised pro- 
jection of the rod at P made contact with either the platinised 
piece,Rors. The permanency that the spring eventually attained 


was so great that even when the apparatus had not been in use 
for two or three weeks, one had only to close the circuits to start 
the regulator, and no fresh adjustment whatever of this spring 
was necessary to ensure that the current would be kept absolutely 
constant at 9 amperes. This spring has, however, now gone the 
way of most bare fine platinoid wire, of breaking up into pieces. 


e of platinoid wire of No. 26 | 


contact with m, a positive current commencing from the middle 
of the accumulators, 8, follows the path, n, the motor, through o, 
m, k, and back to the end of the accumulators, »; whereas if J 
makes contact with m, a positive current follows the 


th q, a, l, 
m, 0, the motor, through n, and back to the mi 


of the 


B. | 

Accordingly, then, as P makes contact with 8 or with 8, a cur- 
rent is sent one way or the other through the armature of the 
permanent magnet, p, and the roller, #, F, is turned around one 
way or the other so as to unwind, or wind up, more of the wire 
and automatically alter the resistance in the circuit. Although 
the whole apparatus was home-made, and looked very rough, it 
was able to automatically keep the current constant to 1 part in 
600 for days at a time. 

As the charge was effected with 9 ampéres, and the discharge 
with 10, a shunt, r, exactly nine times the resistance of M, was 
connected across m during the discharge, and as the automatic 
regulator kept the current through m constant at 9 ampères, it 
kept the current through the circuit constant at 10 when the 
shunt, r, was attached to m. 

The necessity of using the relay electro-magnets, g and i, arose 
from the fact that the only suitable permanent magnet motor 
which was at our disposal was a laboratory hand magneto Gramme 
machine, which required a current of about one ampére to work it, 
and to obtain great sensibility, the contacts between Pp and 8, or P 
and 8, had to be too slight to carry such a current. 

It was very interesting to watch the regulator, since the arma- 
ture of the motor was almost always in motion, now making half 
a turn one way, now one turn the other. It may be mentioned 
that one turn of the motor armature shortened or lengthened each 
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of the platinoid wires by about the 62nd of an inch—that is, by 
less than the :.1-th of its whole length. 

At first all sorts of plans were tried for keeping clean the sur- 
face of the mercury in the mercury cup, m; but alcohol floated 
on the mercury failed because it dried up, water was electrolysed, 
oil was carbonised, and a long conducting point adhered to each of 
the platinum points, / and k, and the auxiliary accumulators, 8, 
were short-circuited. In despair, we left the surface of the mer- 
cury completely exposed to the air, and were surprised to find that 
that answered perfectly ; a thickish layer of mercury and mer- 
curous oxide formed on the top, but the platinum wires easily 
forced their way througb, and always made good contact. 

To avoid, however,, all risk of accidents, cut-outs were intro- 
duced into various parts of the circuit ; and to prevent the motor 
 overwinding the platinoid resistance wires on the roller, £, Fr, and 
breaking them, should the current in the main circuit accidentally 
become much too small, as well as to prevent the motor undwind- 
ing the wires too far off the roller should the current become much 
too large, safety keys (not shown in the figure) were provided. If 
the rcd, J, K, were drawn down dangerously low, or allowed to go 
up too far, it touched one or other of the safety keys and broke the 
electrical circuits. 

IV.—AuTomaATIC INTERRUPTOR FOR BREAKING THE CHARGING 
AND DISCHARGING CIRCUITS. 

As it was extremely important that both the charging and dis- 
charging circuits should be broken at the exact moment when the 
P.D. in its rapid variation passed through certain specific values, 
and as in a long course of experiments, lasting for several months, 
it was quite possible that occasionally no one of the observers 


would be present at the exact moment, we arranged an inter- | 


ruptor to break the circuit automatically when the P.D. in 
charging reached 2'4 volts per cell, or 1°6 volts per cell in dis- 


charging. The automatic interruptor was arranged thus :—s is a 


D’Arsonval galvanometer, the coil of which, wound with platinoid 


wire of 154 ohms resistance, is joined in series with a resistance — 
box, t, as a shunt to the accumulators, a, under test. Electric. 


connection was made to the bottom of the coil by means of a fine 
spiral spring, too thin to introduce any controlling moment, while 
above the coil was suspended by a phosphor bronze strip ;,5,;th 
inch thick, ;32,ths broad, and 1$ inches long. This strip has 
seven twists put into it by means of a head moving in a tight 
collars, the coil being prevented from turning by a pointer, u, 
attached to the framework of the coil coming into contact 
with the stop, v. The thin phosphor bronze strip being very 
thin, it had very little torsional rigidity, and being set up 
as described, this instrument acted as a “ set-up voltmeter ”’—a 
type of instrument proposed years ago by Prof. Perry and one of 
the authors of the paper for measuring with great accuracy a very 
small change ina P.D. With a definite adjustment of the resist- 
ance in the box, t, the platinum-tipped pointer, u, remains in con- 
tacc with the stop, v, for all P.D.’s between the terminals of the 


accumulators, A, less than 2°4 volts per cell. When the P.D. | 


reaches this value, the pointer at once leaves the stop, v, moves 
over through an appreciable distance, and makes contact with the 
platinum-tipped stop, w. With another definite adjustment of 
the resistance in the box, t, the pointer, u, remains in contact with 
w for all P.D.’s between the terminals of the accumulators, A, 
greater than 1°6 volts per cell, but the moment this value is 
reached the pointer moves away from w. and makes contact with 
the platinum-tipped contact stop, v. 

When charging, a copper bridge piece connects the mercury 
cups, 7 and 8, and when on the P.D. at the terminals of the 
accumulators, a, reaching 2°4 volts per cell, the pointer, u, passes 
over and makes contact with w,an instantaneous small current is 
sent by the accumulstors, a, through the electro-magnet, x, which, 
attracting the armature, y, downwards, tilts the spindle, z, and 
thereby lifts x and the other two contact forks out of the three 
sets of mercury cups, thus breaking all the circuits. The tilting 
of the spindle, z, also brings a camel’s-hair brush into contact with 
the balance of a watch, and stops it at the moment the charging 
is completed.* | 

In discharging the cells, a, mercury cup 7 is connected to 9 
instead of to 8. During the discharge the pointer, u, rests against 
w, and on the terminal P.D. ot the cells falling to 1°6 volts per 
cell, the pointer moves over, comes into contact with v, and an 
instantaneous current passes round the electro-msgnet, breaks all 
the circuits, and stops the watch. The course of this instan- 
taneous current at the end of the charge and discharge is indicated 
by ber arrows numbered consecutively 10, 11, 12, 13, 14, 15, 16, 
and 17. 

To prevent any sluggishness in the action of this interruptor from 
a possible sticking of the pointer, u, against the contact stops, v or 
w, the pedestal supporting the set-up galvanometer, s, was kept in 
a constant state of slight vibration by the going of an American 
clock works that were placed on this pedestal. } 


V.—AMMETER AND VOLTMETER. 


There remain only to be described the ammeter by yneans of 
which the current passing through the accumulators fould be 
measured from time to time in order to see whether the automatic 


* As it was undesirable to risk an expensive watch, we pur- 
chased one of the watches that could be then obtained in St. 
Paul Churchyard for as. 53d. This watch was very substantial, 
had a very strong hair spring which could not be easily damaged, 
and was an excellent time-keeper—far superior to many watches 
of a far more expensive character. à 


regulator was doing its duty, and the voltmeter for frequently 
measuring the P.D. at the terminals of the accumulators, a, under 
test. As the current had only to be very occasionally measured, 
one D’Arsonval galvanometer, 8, was employed for both purposes. 
Its coil was wound with platinoid wire of 52 ohms resistance, and 
suspended in the way that has been already described,* which 
enables the deflection from one end of the scale to the other to be 
absolutely proportional to the current. The top suspension was a 
phosphor bronze strip th inch thick, ;33,,ths wide, and about 
1} inches long; while electric contact was maintained with the 
bottom of the coil by means of an extremely fine A. and P. spring, 
offering no appreciable torsional rigidity. The permanent magnets 
employed belonged to an old magneto machine, and into the cylin- 
drical space between their poles, in which the Siemens armature 
formerly turned, was put a coil made of the right shape to suit 
the curved ends of the magnets without it being necessary to 
employ any soft iron pole pieces. Experiment showed that the 
deflection right across a scale 2 feet 9 inches long, the zero for no 
current being at one extreme end, was rigorously proportional to 
the current—a result which, as has been already pointed out, is 
far from being obtained with D’Arsonval galvanometers as usually 
constructed. 

. When it was desired to measure the current passing through 
the accumulators, a, a rocking switch was turned so as to connect 
mercury cup 18 to 20 and 19 to 21; whereas when it was the P.D. 
at the terminals of the accumulators that was to be measured, the 
rocking switch was turned so as to connect mercury cup 20 to 23, 
and 21 to 22. In the former case, with a resistance of 264 ohms on 
the resistance box, y, a current of 10 ampéres passing through the 
cells and platinoid strip, c, produced a deflection of 500 scale divi- 
sions, or 50 divisions per ampére; while, with a resistance of 
71,570 ohms in the resistance box, 6,a P.D. of 10 volts at the 


- terminals of the five accumulators, a, under test produced the 


= deflection ; so that 50 divisions corresponded then with 1 
volt. 


(To be continued.) 


NEW PATENTS-1890. 


10125. ‘Improvements in electric cut-outs or apparatus for 
controlling the flow of currents of electrical energy.” J. L 
KimBaLt and H.C. Wirt. Dated July 1. (Complete.) 

10134. ‘‘ Improvements in covered or insulated electric cables 
or conductors, and a compound therefor.” J. Y.JoHnson. (Com- 
municated by J. H. Cheever, United States.) Dated July 1. 
(Complete.) 

10137. ‘Obtaining motive power by a method and means, or 
apparatus in connection with any mechanical or electrical motor, 
or combination of both.” P.H. Wizzrams. Dated July 1. | 

10179. ‘ Improvements in telephone call devices.” H. J. Hap- 
DAN. (Communicated by F. R. Spalding, United States.) Dated 
July 1. (Complete.) | 

10181. ‘ Improvements in secondary batteries.” T. M. Foore. 

Dated July 1. (Complete.) pests 


10183. “ Improvements in electrical cut-outs, and fixtures con- 
nected therewith.” H. H. Lake. (Communicated by S. Berg- 
mann, United States.) Dated July 1. — 

10187. ‘ Improvements in or appertaining to self-exciting elec- 
tric generators.” Tuompson. (Communicated by W. 
er Jun., and O. B. Shallenberger, United States.) Dated 

uly 1. 

10211. “Improvements in electric primary batteries.” V. 
Fasris. Dated July 2. 

10229. ‘Improved means for decomposing sewage water by 
oxidising zine by electric current.” A. GREEN. Dated July 2. 

10252. ‘“ Improvements in electric railways.” J. P. Bayzy. 
(Communicated by T. A. Evans, United States.) Dated July 2. 

10271. ‘ An improvement relating to medico-electric batteries.” 
N. MircHeLz. Dated July 2. 

10276. ‘Improvements in electric search lights and in 
mechanism for feeding the carbons.” H. J. Auuison. (Com- 
municated by B. B. Ward, United States.) Dated July 3. 

10305. ‘ A combined electrical comb-curler and curling tongs 
for hair.’ W.H. Fasserr. (Communicated by KR. Scott, United 
States.) Dated July 3. 

10309. “ Au improvement in adjusting electric light suspen- 
ders.” A. Lucas and E. SunvBore. Dated July 3.. 

10316. “Improvements in joints for armoured electric con- 
ductors.” J.D. F. ANpREws. Dated July 3. 

10342. ‘Cleaning knives. Intended to be called ‘ Coomer’s 
electric knife cleaner.’”” G. M. Coomer. Dated July 4. 

10359. ‘ Improvements in connection with the electric lighting 
of ships.” T. W. Watson and A. H. Watson. Dated July 4. 

10406. “Improvements in electrical measuring instruments.” 
J. Perry. Dated July 5. 

19421. ‘ An improved method or means for the prevention of 
accidents from the overheating of electrical wires.” J. BRADFORD. 
Dated July 5. 

10445. ‘* An improved electric prod-pole.” J. P. Bayzy. (Com- 


municated by J. Burton, E. Roach, R. Mac Nair, W. P. MacNair, 
and C. Lanning, United States.) Dated July 5. | 


* See paper on ‘‘ Galvanometers,” Phil. Mag., July, 1890. 
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ELECTRICAL REVIEW. 


ABSTRACTS | | 
OF PUBLISHED SPECIFICATIONS, 1889 


5066. ‘ Improvements in sockets or holders for incandescent 
electric lamps.” P. A. Newton. (Communicated from abroad 
by A. Swan, of America.) Dated March 23. .8d. The holder is 
omens of insulating material of a plastic nature, such as papier 
maché, moulded preferably to the form cf a truncated cone. The 
base of the cone is recessed to receive the base of the lamp, 
through which pass the insulated wires leading from the carbon 
filament to insulated contact plates or rings on the surface thereof. 
The holder is pierced with ducts or passages for the ‘leading wires 
from the electric main circuit, and recesses are provided in con- 
FL with these ducts containing contact plates or terminals. 
19 claims. | 


5623. “ Improvements in and connected with telegraphic appa- 
ratus for transmitting orders or other communications,’ G. A. 
CazverT. Dated April 2. 11d. Consists in applying to the re- 
ceiving instrument of the telegraphic apparatus a device to cause 
a bell or other sounder to sound or continue sounding in the event 
of the person receiving an order or communication making a mis- 
take in the direction in which he moves a lever or other part when 
obeying the order or acting in consequence of the communication. 
5 claims. 

6728. “Improvements in the method of and means for the 
distribution of electrical energy by alternating currents.” GisBERT 
Karp. Dated April 20. 8d. Claims :—1. In a regulating trans- 
former, subdividing the primary or thin wire coil into sections and 


connecting each of the sections with a multiple contact switch, 


substantially as and for the purpose hereinbefore described and as 


indicated by the drawings. 2. A regulating transformer in which 


the induction through the secondary or thick wire coil is varied 
by altering the relative positions of the two coils and their cores, 
and of a third or intermediate core, substantially as described and 
as illustrated by the accompanying drawin 3. A regulating 
transformer in which the induction through the secondary or 
thick wire coil is varied by the motion of a movable magnetic 
bye-pass, substantially as described and as illustrated by the 
wings. 


7600. ‘‘ Improvements in electric indicators.” B. C. C. Cant. 


Dated May 7. 6d. Consists of a new form of armature which 


bears on its outer side a small lug and a new form of flag, having 
at the apex of a circle a small curved lug which engages and is 
supported by the lug on the armature when by a quick motion of 
the electric current the lug is disengaged and the —— indi- 
cating in which room or place the circuit has been made. 


There are various devices for better adjusting the correspondence — 


of parts. 1 claim. 


7719. “ Improvements in electric or galvanic elements or cells.” 
Dr. P. Scoop. Dated May 8. 6d. Claims:—1. An electric or 
galvanic element or cell having an acid or saline exciting body or 
electrolyte in a solidified or thick gelatinous state produced by 
adding water glass (i.e., silicate of potash or of soda) to a solution 
of an acid or of a saline substance, substantially as described. 
2. An electric or galvanic element or cell having a solidified or 
thick gelatinous alkaline exciting body or electrolyte produced by 
adding to an alkaline liquid a solution of a salt of iron, such as 
sulphate of iron, either alone or mixed with hydrate of soda or 
water glass, substantially as described. 38. The production of an 
exciting body or electrolyte, such as hereinbefore referred to, b 
the conversion of an acid or saline solution into a solidified or thic 
gelatinous mass by means of a solution of water glass, substan- 
tially in the manner described for the purpose specified. 4. The 
production of an exciting body or electrolyte, such as hereinbefore 
referred to by the conversion of an alkaline solution into a solidi- 
fied or thick gelatinous mass by means of a solution of a salt of 
iron, such as sulphate of iron, with or without admixture there- 
with of hydrate of soda or of water glass, substantially as 
described. 5. In the production of an electric element or cell .of 


the kind referred to, the use of fibrous substance, such as asbestos — 


fibre, in the manner and for the purpose set forth. 


CORRESPONDENCE. 


Secondary Battery Manipulation. 


I send the following experience in case it may be of 
any interest. 

Last year I filled in the spaces between the plates of 
my accumulators with plaster of Paris and sawdust in 
a dry state, intimately mixed, and then put in the usual 
dilute acid to which a little carbonate of soda had been 
added. I used these cells in conjunction with a dynamo 
driven by a turbine for lighting purposes ; they were 
last charged early in November of last year, and on 
returning here late in June, I found that they burnt 
the lamps at their usual brightness, and that the E.M.F. 
of each cell was just under 2 volts. I also found that 


the cells had lost very little of the liquid through 


evaporation. | 
W. J. Se Barber-Starkey. 
Knockshandoch, Glen-Isla, Alyth, N.B. 
July 9th, 1890. 


Lubricating Oils. 


If, from the report in a contemporary journal of a 
recent case of litigation, arising out of some experi- 
ments with a particular kind of lubricating compound 
called valdoline, we may draw any conclusion from the 
evidence of the witnesses, especially one describing 
himself as a mechanical engineer, we shall probably be 
led to believe that this particular compound is an un- 
failing lubricant for such work as is included in elec- 
tric lighting, or that, as stated in the evidence of the 
plaintiff company, it is a complete failure for electric 


machinery. But this brings the subject of lubricants . 


before us for more general thought, and compels us to 
enquire into the particular advantages, special and 
general, claimed for innumerable compounds possessing 
ordinary and oftener extraordinary names, and, as a 
rule, very ordinary lubricating properties. For what 
particular object there should be such a desire on the 
part of oil sellers and inventors, as they often term 
themselves, to make their lubricants as complex as 
possible by mixing really good mineral oils with all 
manner of rubbish in the shape of acid fats and oils 
of animal and vegetable origin, is not easily explained. 


It can be supposed that every lubricant “ inventor” has | 


his own particular fancy of what constitutes a good 


- lubricant, and maybe has the idea that by making the 


lubricant complex: in character, and by giving it an 
attractive or, more generally, repulsive name, it will 
command a ready and profitable sale under “good 
pushing men.” 

If we follow the experience of those works where 
engines and machinery are running continuously from 
year to year, we obtain some reliable data as to the 
lubricants which give the greatest satisfaction, and it 
behoves those electrical engineers who have the charge 
of heavy and continuous-running machinery to follow, 
as far as may be practicable, the experience acquired by 
others under similar conditions. Now, what is the ex- 
perience of engineers regarding lubricants? I have 
gone to considerable trouble to ascertain opinions of 
reliable men in many mills and factories, and who are 
not to be “ bought” or bribed by the cleverest of oil 
touters, and they are unanimous in recommending pure 
hydro-carbon, or, as generally termed, mineral oils of 
various specific gravities, in proportion to the work 
being done. There are such things in the market as 
pure mineral lubricating oils, and can, I believe, be 
easily obtained at a reasonable price. One thing I 
would point out is that the purest oil put in a dirty 
tank or cask will most assuredly become gritty by the 
actual suspension of fine grit, generally fine silica, 
especially if the oil be very dense ; and this is often 
the cause of sudden screeching bearings. The grit can 
be separated by washing the oil in water and allowing 
to settle ; but it is best to avoid the cause by watching 


the barrels. 


Probably the tricks of oil touters exceed any other 
calling in general engineering. It was actually 
admitted to me by an engineer in charge of an 
electric plant at an exhibition in London that the oil 
he used, and that most abundantly, was that which was 


“watered” the most! But jobbery of this kind should 


be completely quashed ; not in lubricants only, but in 
bigger fields where it is known to exist, in the electrical 


world. 
James C. Richardson. 


Telegraph Statistics in Australia. 


In your issue of February 14th you publish certain 
statistics purporting to be the postal and telegraph 
statistics of the colony of New South Wales. As the 
figures you give are so entirely erroneous, I am desired 
by Mr. Cracknell, the Superintendent of Telegraphs, to 
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forward you the correct figures (attached), with the 
request that you will kindly correct the errors. 


Arthur C. F. Webb. 


‘For THE SUPERINTENDENT OF TELEGRAPHS. 


Electric Telegraph Department, Sydney, 


‘ road before any demonstration took place. 


June 9th, 1890. 
TELEGRAPH STATISTICS. 
Corrected Figures as 
tigures from ven in the 
official LECTRICAL 
reports. REVIEW: 
No. of stations 485 210 
Total mileage of lines open for trail 
December 31st, 1889 10,732 5,436} 
Total mileage of wires open for traffic 
December 31st, 1889 22,606 9,921 
Total mileage of lines opened during year .. 143 1451 
| Total mileage of wires opened during year _ 488 291 
Total mileage of lines dismantled, ditto . 102 1451 
No. of local and inter-colonial telegrams | 
transmitted 3,415,545 918,454 . 
No. of cables from this colony per Interna- 
tional cable... 10,271 
No. of cables from this colony per New 
Zealand cable 09 9,746 
No. of cables to this colony per Interna- 
tional cable... 8,649 
No. of cables to this colony per New 
Zealand cable 8,225 
of department... £186,861 
— telegraph Department 
£178,931 
of telephone department £13,360 
No. of subscribers on Sydney and district 
exchange ... 1,161 600 
(In addition to this exchange there are 
exchanges at Newcastle, Maitland, 
_ Bulli, Wagga, and Albury) 
Total mileage of lines in progress... sxe 293 11: 
Total mileage of wires in progress...  .…. 400 | 23} 


Eleetric Traction. 


Powers faint Mr. Stove’s praise of the Lineff con- 
ductor may be, I should like to ask for what reason the 
demonstration of its capabilities on 25th ult. is not to 
be regarded as conclusive. 

The crucial points with regard to any sectional trac- 
tion conductor are : 

1. Its reliability. — 

2. Security to the public. 

3. Efficiency, under which may be included the pro- 
portion of the power consumed by the picking-up appa- 
ratus, and so lost for traction purposes, and the under- 
ground and surface leakage. 

4, Cost of maintenance. 

To take these poiuis in the order in which I give 
them, I will examine whether any difficulties may be 
exrected to occur in a line of three or four miles on 
my system, that have not already been met with and 
overcome in laying a length of 75 yards. 

a Reliability—Since the experimental line was 
laid down, in no instance has the contact with the con- 
ductor been lost, except when (the battery circuit on 
the car being disconnected) the dynamo has been 
stopped for the purposes of experiment. During the 
time the car has run a very considerable number of 
miles, and as the number of moving parts in the con- 
ductor is identical for a short or long length of line, 
it is tabsolutely immaterial whether the mileage is 
made up by many short runs or a few long ones. 

2. Security to the Public.—Here again the fact of 
there being only one moving piece in the conductor 
makes a length of 75 yards quite sufficient for demon- 
stration. No additional element of doubt is intro- 
duced by i increasing the length of line. From the laws 
of probability it is clear that the chance of any one of 
n switches going wrong is greater than that of any 
particular one doing so; so that in a line dependent 
upon separate switches for its action the uncertainty 
increases with the length. In the case of my con- 
ductor, however, there is no such increase, for the 
simple reason that the car, so to speak, carries its own 


switch with it, and this switch having been demon- 
strated to. work satisfactorily over runs aggregating 
many miles, it is clear that under this heading, as 
under the former, the length of each individual run is 
immaterial. 

The existence of a subsidiary wave in my hoop iron, 
in addition to the main one occurring under the 
moving magnet, has been thoroughly tested for, and it 
is proved that there is no such subsidiary wave within 
the limits of theline I have laid down. That a prin- 
cipal wave 1-inch high should induce a secondary wave 
at a distance of over 75 yards is, as I think you will 
admit, so very remote a possibility, that it is quite 


_ unnecessary to contemplate it. 


3. Efficiency. —The power absorbed by the picking- 


up magnet is obviously a constant quantity, and bears 
a constant ratio (about th) to the mean power — 
It will be less than 


required to drive the small car. 
this on a full sized vehicle. No difference on this head 
can accordingly occur on a long line. 

With regard to underground and surface leakage, a 
judicious application of Ohm’s and Kirchoff’s laws 
will enable satisfactory conclusions for a line three or 
four miles long to be drawn from observations made on 
a length of 75 yards. 

4, Cost of Maintenance.—This, 1 admit, can only be 
arrived at by subjecting the conductor to the same con- 
ditions as would exist when it was in practical use. 
But let us see what this means. It would be necessary 
to run a number of cars for a year or two on a public 
If this is 
not a contradiction in terms, it is so obviously an utterly 
impracticable expedient, that no apology need be 
offered for letting events proceed in the reverse order. 

With regard to speed, I am at a loss to know how the 
statement that we had run here at 30 miles per hour 
originated, as it is clearly an impossibility. My car is 
geared to run at eight miles per hour, which is the 
maximum that will be allowed in the streets. Con- 
sidering that I can start the car, attain this speed, and 
bring it to rest, all within less than half the length 
of the track I have laid down, I certainly think my 
line is long enough to demonstrate the capabilities in 
the way of speed so far as tramway traffic is con- 
cerned. 

There are still one or two points to consider in Mr. 
Baines’s letter. In the first place, he seems to think 
that the same tests are equally applicable to the third 


rail (by which I suppose he means the parallel), the — 


series, and accumulator systems. Now, sir, is not some 
distinction necessary ? The parallel system being 
perfectly well established needs no demonstration of 
its general principles, and a new method of making 
the connection between the moving car and the con- 
ductor can be adequately tested by means of a compa- 
ratively short length of line and a single car. On the 
other hand, the series system certainly requires the use 
of at least two cars before it can justify its name. 
Again, an accumulator system cannot be considered as 


“demonstrated ” till the life of the storage cells is 


determined, and the number of cars and length of 
track have nothing to do with this. 

As to the points on which Mr. Baines wishes to be 
enlightened, I may say that rain, having no access what- 
ever to the charged main, cannot possibly affect the un- 
charged surface rails, and that snow, whether wet or 
dry, will produce equally little result. With regard to 
clearing away snow, no great difficulty is to be feared. 
In America, where the falls are much heavier, the elec- 


- tric cars are provided with ploughs, and are able torun 


when horse cars are absolutely snowed up. In this 


country it is very rarely that the horse cars have to 


stop through snow, and the means already adopted for 
clearing the track in their case can also be applied with 
equal success to the magnetic rail of my conductor. 

Mr. Stove’s reply to Mr. Baines was, owing to my 
absence, sent on to you without being submitted to me, 
otherwise this detailed answer would have been 
forwarded last week. 


A. Lineff. 
July 15th, 1890. | 


| 
4 
1 
| 
4 
| À 
& 
& 
+] 
4 
À 
i 
i 
| 
5 
L 
| 
| 
4 
3 
4 
| 
wh 
i 


July 18, 1890.] THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 


WASTE OIL FILTER. 


DIAMOND.” 


Waste Oil Filter. 


The “ Diamond ” Patent Oil Filter, as used at the 
St, James’s and Pall Mall electric lighting installation, 
is the only type which combines a quadruple cleansing 
apparatus in a single instrument, and can constantly 
supply sufficient quantities of purified oil for the needs 
of an installation. One of its principal advantages 
is that it can be used for purifying either animal, 
vegetable, or mineral oil, or glycerine, while it never 
requires repairing. It is only necessary to change the 
filtering material five or six times in a year, an operation 
which can be carried out in a few minutes. 

The annexed illustration shows a sectional view of 
the apparatus, and also the method of working, which 
is extremely simple. 

It is desirable that the oil cleaner should be put up 
in a warm place, such as the engine or boiler house, 
where it will not be chilled. 

The chamber, à, is filled with the oil which has been 
gathered from oil catchers or dripping pans, or pressed 
from greasy waste ; the dirt and the water will settle at | 
the bottom, and may be drawn off through the cock, c 
(perhaps every fortnight). The oil having freed itself 
from the coarsest dirt and from the water, forces itself 
slowly through the chamber, d, which has been filled 
with compressed clean new cotton twist (preferably 
white—unbleached), rises over the partition, e, and then 
filters through the chamber, /, also filled with com- 
pressed twist (like d), into the chamber, g, from which 
the clean oil may be drawn through the let-off cock, 2, 
when wanted. 

Various sizes are made, and in all cases have. given Write fa: Price List to 


Pays for itself im a very short time. 
| | AS USED BY | 
Messrs. Johnson & Phillips; House-to-House Electric Co., Kensington ; 
St. James & Pall Mall Electric Lighting Co; Paterson & Cooper; 


Laurence, Paris & Scott, Limited; Thomson-Houston Electric Co., 
Hamburg; L.B. & 8.0. Ry. Co.; Maharajah of Mysore ; Union Bank, 


Re BE IN EVERY ENGINE ROOM. 
Limited; Electric Construction Co., Ltd.; &c., &c. 


every satisfaction. | 
We would strongly recommend all who are interested WoODHOU SE & RAWSON | 
in the economical working of electric light plant to | 


write for a Price List to UNITED, LIMITELD, 
88, Queen Victoria Street, LONDON, E.C. 
| Woodhouse & Rawson United, Ld. 41, PICCADILLY, BRADFORD, YORKS. 
London, July 15th, 1890. CORNBROOK TELEGRAPH WORKS, MANCHESTER. 


STRAND WORKS, CHISWICK, W. 
UNION FOUNDRY, KIDSGROVE. 


REID BROTHERS, 


12. WHARE ROAD. CITY ROAD. LONDON. NN. 


TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires both for 
TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. | 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES | 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


MANUFAOTURERS OF SUBMARINE OABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESORIPTION. 


101, Leadenhall Street, LONDON,  Telograms: : “OALLENDER, LONDON.’ | Telephone, No. 4,485, 
| LIVERPOOL : 36, Dale Street, : jee 
Works: ERITH, KENT, CALLENDER, PICARDY. À Telephone, 8,411. 
| UN DERGROUN D MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric Cables -ARMOURED-—-Metal Sheathed. 
| ABRIALI CABLES. 


1 | 
| | 
3 “= | 
| 
| 
| 
Contracts entered into for the Supply, Construction, and Maintenance of Telegraph Lines. 909 
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COYENT GARDEN. 


iene CLASS ARTISTIC ELECTRIC FITTINGS 


Designed by S. CRICHTON HANNAH, Esq. 
(Exhibitor at the Royal Academy, 1887—1888.) 


Valuable Models in Stock of Renaissance, Louis XY., Louis XVI., Girandoles adaptable for the Electric Light. 


SKILLED MODELLERS AND CHASERS EMPLOYED. 
SILVER AND GOPPER FITTINGS, COPPER STANDARDS, COPPER AND GLASS SUSPENSIONS, COPPER CEILING LIGHTS, COPPER BRACKETS. 


METAL WORK NNISUNE IN GOLD LACQUER, ORMULU, ELECTRO OR MERCURY GILDING. 3510 
ELECTRIC CRANE 
TRAVELLING, PORTABLE AND FIXE. 


R. BOLTON & CO., Engineers, 110, Leadenhall St., LONDON, E.C. 


41 AND 42, PARLIAMENT STREET, LONDON, S.W. rangements to the trade. 


THE BERNSTEIN ELECTRIC LAMP CO. HXCHLSIOR 
| ELECTRO-PLATING DYNAMOS 


For Nickel and Silver Plating, Brassing, Electro-typing, &c., 


2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. as used by all the principal Platers in London. 
se | | | PRICES FROM £6. Numerous Testimonials. 
OWNERS ofthe BEMASTEIN SYSTEM of ELECTRIC LIGHTING. | vars, ANODES, AND COMPLETE OUTFITS. 


3764 


| CARL OPPERMANN, 44, Sigdon Rd, Hackney, N.E. 


€@ The lamps of this Company are of low resistance, and 
entirely free from the claims of other companies. ine 


BRASS, GUN METAL, 


PHOSPHOR BRONZE 


CASTINGS 


AND 


INGOTS, 


PHOSPHOR TIN, 
. “ALBION” BRAND, 


BABBITT 5 


From to 50 H.P. 


For Driving 
FANS, PUMPS, 
LAUNCHES, 
ROCK DRILLS, 
PRINTING PRESSES, 


ESTABLISHED. 
1830. 


HUGHES \ 


| and 
GENERAL MACHINERY. 


\ METAL, COMPLETE PLANT FOR THE TRANS- 
ALBION METAL WORK, \ &c., &c. MISSION OF POWER. 
WOODCOCK STREET, Enlarged Illustrated Catalogue 
BIRMINGHAM. 


Telegrams: “Bronze,” Birmingham. : CUTTRISS & CO. Electrical Works, « Leeds. 
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PATENT 


Used for the last six years with the greatest success. 
GOLD MEDALS AWARDED. 


Cheap, Efficient, Strong, Silent. No Sparking! No Overheating! 


| ILLUSTRATED CATALOGUES AND PRICES ON APPLICATION. 


J JOHN & Wm. ROPER, BRADFORD, y. Yorks. 


3315 
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BATTERSEA 
DYNAMOS, 
300 Lights, £176 
400 £220 
600 ,, £265 
660 £320 


TRANSFORMERS. 
Arc LAMPS 


~-BATTERSEA 
MOTOR 


Guecuer Evectric Lichts 
“/ BATTERSEA FOUNDRYsw. 


For Catalogue and Particulars apply 10 THE MANAGER, BATTERSEA FOUNDRY, 8. vw. 


BATTERSEA 
MOTORS. 
HP. S176 
HP. 
(0 HP. 4285 
HP. £320 


ELECTRICAL 
APPARATUS 


3131 


JOSHPH BOURNE & SON, 


. MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


For Thirty years these manufattures have been celebrated for a high degree of vitrefaction combined with great 
White Stoneware. Brown Porcelain. 


Brown Stoneware. 
Economy Strength and Durability c 


a and strength. 
Porous Ce 
Prise Medal, Paris Electrical Exhibition . 


Special Shapes for Telephone and À Lighting Wires. 


Works: DENBY POTTERY, NEAR DERBY. one 
London Office: NEW ST. PANCRAS STATION EUSTON ROAD, N.W. on 


RAMSDEN, 


CAMM & CO... 


BRIGHOUSE. YORKSHIRE, 
Iron and Hieel Wire Drawers 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


RD Galvanijers. 


Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
LONDON OFFICE: 72 KING WILLIAM STREET EC. sw 


Sheets, Rods, Tubes, Cells, &c., for Electrical Purposes, 


THE NORTH BRITISH RUBBER CO. LIMITED, 


Edinburgh; London, 67, Moorgate St.; Manchester, 6, Charlotte St. | 
Liverpool, 9, Lord Street; Glasgow, 106, Buchanan St ; | 
Newcastle-on-Tyne, 39, Grainger St.; Leeds, 65 & 66, Briggate. 347 


ELECTRIC WIRE CASINGS. 


Telephone 
No. 3188 


List pr Sections, Prices and Discounts in all Woods free. 


_ Mahogany and Timber Importers, Importers of School Board Flooring Blocks, Figured 


Wainscot Floorings, and Manufacturers of Migh-Class Mouldings in all woods, 
Head Office: 214, PAVILION ROAD, SLOANE SQUARE, 8.W. 


Saw Mills: Stanley Bridge Wharf, King’s Road, CHELSEA. . 
Branch Yard: 68a, Poland Street, Oxford Street, W. ~. 2871 


GENT & CO. 


FARADAY WORKS, LEICESTER, 
ELECTRIC LIGHT ENGINEERS, 


Manufacturers, Wholesale and for Export, of 


EVERY DESCRIPTION OF ELECTRICAL APPARATUS 
WHOLESALE AGENTS FOR 


| GASSNER’S DRY CELL. 


| ALSO MAKERS OF 
MEDICAL BATTERIES 
With special form of Dry Cell. 


WATCHMAN’S CLOCKS. 
TELEPHONES. 
GENT & CO.’S PATENT INSULATED CELL 


AND HOSE. 


SHEPPARD, ALLARTON & MADELEY, 


CLEMENT STREET, BIRMINGHAM, 


MANUFACTURERS OF 


BELLS OR GONGS | 


FOR ELECTRICAL PURPOSES. 


3181 


GLOVE AND GAITER LEATHER 


FIRE DRESSERS, LEATHER AND 


BUCKETS 


12 FIRST-CLASS 
MEDALS AWARDED. 


Combs Tannery, Stowmarket. 
Price Lists and Terms on Application. 
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ELECTRIC LIGHT POWER COMPANY, 


ARE NOW RING SPECIALLY FOR THE TRADE. 
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THE FOWLER-WARING CABLES 


85, QUEEN STREET, CHEAPSIDE, LONDON, EC, 


Sole Manufacturers of 


LEAD-COYERED CABLES, 


UNDER THE COMPANY'S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 


TRANSMISSION OF POWER, 


And Underground Installations of every king. | 


SPECIAL ANTI- CABLES. 


HS BY HEAT, STEAM SHIPS, DOCKS, 


MECHANICAL STRENGTH, CHEMICAL WORKS, 
HIGH INSULATION, FACTORIES; MINES, 
LOW CAPACITY. DAMP PLACES, &c. 


GOLD MBDA, 


AND PARTICULARS ON APPLICAT ION. | 3864 


HIGHEST AWARDS AT ALL 
RECENT EXHIBITIONS. 


i 


THE ““ROBEY” ENGINE. 


These COMPOUND “ROBEY” ENGINES work with a consumption | 


of less than 2 lbs. of Welsh Coal per H.P. per hour when 
developing 4 times their nominal power. | sis 
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J. GG. S'TATTER CO, 
ALLIANCE ENGINEERING WORKS WEST DRAYTON NEAR LONDON. . 


London Office: PRINOE'S MANSIONS, 68, VICTORIA ST., WESTMINSTER. 
+ ALLIANCE” DYNAMOS AND MOTORS for all purposes. All sizes reedy for an immediate delivery. Made by special machinery in the best manner possible and 


THE STATTER PATENT CONSTANT CURRENT DYNAMO has a higher commercial efficiency than any other, elther English or Amerisen. 


AUTOMATIC ENCGINES and DYNAMOS for SHIP LIGHTING 
Everything Write for Lists. Note to Contractors.—Messrs. Statter do not tender for wiring jobs. Telegrams: “ Statter West Drayton.” 1931 


CHEMICALS. 
ALL KINDS FOR ELECTRICAL WORK, and also for INDIA-RUBBER & GUTTA-PERCH \ MANUFACTURERS, 


Supplied amd Shipped at shortest notice 


G. BOOR & Co., 1 & 2, Artillery Lane, Bishopsgate, "LONDON, E. C. 


CONTRACTORS TO THE POST OFFICE, WAR OFFICE, ADMIRALTY, INDIA AND NEW ZEALAND OFFICES AND LEADING TELEGRAPH cos. . 


ERNEST SCOTT & Co., 4 


NEWCASTLE-ON-TYNE, _ 
Electrical and General Engineers, 


DYNAMOS, 
TYNE ARO LAMPS, 
TYNE TRANSFORMERS. 


Complete erected by experienced men at 
sé home and abroad. 


.. SPECIAL TERMS TO THE TRADE. = 
Complete Catalogue on application. = = 3 


all 


Offecs: Telegraphic Addresses: 
LONDON: 110, Leadenhall Stree ” “ Boltonite,” London, 
MANCHESTER : Victoria Blain Ampère,” Manchester. 
HUDDERSFIELD : caster Y loth Hall St, « Dyramc » Huddersfield. 
G : 58, Waterloo Street. “ Roots,” Glasgow. 
JOHANNESBURG SOUTH AFRICA. 


SONS Co, Lro. 


Highest Award MELBOURNE INTERNATIONAL EXHIBITION, 1889.—First Prize and Special Mention for ts for Engines 
First Prize and Special Mention for Excellence for Thrashing Machinery. 


BRITANNIA IRON WORKS, GAINSBOROUGH. 


London Offices, Show Rooms & Stores:—MARSHALL’S BUILDINGS, 79, FARRINGDON Ré., E.C. 
è Telephone No. 6,648. MORE THAN 


Portable and Semi-Portable Engines, with Underneath Engines, Simple and Compound, for Extreme — eR hot à ‘ 


Automatic Expansion Gear. Economy in Fuel. Vertical Sagines and Boilers. 


ew M. 5. & CO. KEEP # LARGE ne OF ENGINES: &a. OF ALL SIZES AT THEIR Len DEPOT FOR IMMEDIATE DELIVERY ON SALE OR HIRE. 
INSPECTION INVITED. 


Vertical Engines 
for Ship Light- 
ing and Small 


Installations. Fixed En with Disc Crank, Single 12 to 
: ro upled to 70 H.P. Nominal, 


New Catalogues, with Current Prices, free on apolication,  [“:%%{7 ota 


Fixed to 19 H. within Inside Crank, Cornish or Loco- 
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INDIA- RUBBER - COMPOUND 


A SECTION OF SHEETING = 22 


Y 
PATENT NY = : 


Made from 4-Ply for Cylinder and Faced Joints to any thickness for uneven surfaces, 


The above, which can only be obtained from this house, is | The Centre from which the requisite elasticity is obtained 
recognised as the Most Efficient and Economical Jointing | will adapt itself to uneven surfaces to which it may be ap- 
Material in use. It is composed of a specially-prepared plied, and allow the expansion and contraction to be fully 
India-rubber Compound, protected by a covering of Yul- taken up. The covering being of Asbestos Cloth, imparts 
canised Asbestos Sheeting, as shown above, and asit a protection to the centre and so prolongs its elas- 
is the only Jointing Material which adequately ticity. For Manhole, Mudhole, Steam Pipe, 

ombines PERMANENT ELASTICITY WITH and Mash Tun Door Joints it is unequalled, 
HEAT RESISTANCE, the advantages it and if appiied as directed a ring can be 
possesses will at once be seen. used many times over. 


DEPOTS 


| | DEPOTS: | 
MANCHESTER: Cable Street, HULL: Humber Dock Basin, 
= Blackfriars, GLASGOW: 35, Robertson Street, 


LIVERPOOL; 2, Strand St, James St, 
BELFAST, DUBLIN, ANTWERP, BERLIN, 


AMSTERDAM; 264, N. Z. Voorburgwal. 
BARCELONA, TRIESTE, LISBON & GENOA, 


*  AGENTS.—BIRMINGHAM— BELL & Co., 7, John Bright Street. CARDIFF: BELL & Co., West Bute Street, 


assmeros | BELLS ASBESTOS BELL'S ASBESTOS 
BOILER PRESERVATIVE | YAR APSTONE PACKING 
Will effectually keep and re- PACKING made, NON-CONDUCTING COM POSITION. 
move any Incrustation, without injury : | 


Will reduce 
loss by radi- 
ation, and 

- | saves 40 per 
— cent. of fuel. 


COMPOUND HYDRAULIC PACKING | — 


18 SPECIALLY SUITED FOR 
HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA 


to the Boiler Plates or Fittings. 


Is sent out 
dry in bags 
therefore 
cheaper than 
others sent 
out wet. 


à 
x 


shown, is earnestly re- 
quested to forward us 
sample and particulars 
of where obtained. 


Drums are marked-as ubove, All Corks are sealed as above. 
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ASBESTOLINE. 


| REGISTERED. 


ASBESTOLINE is the most efficient Lubricant for all benrisigs. | 
Mie 7 ASBESTOLINE is the cheapest Lubricant. 
D ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
| ASBESTOLINE is the Cleanest Lubricant. 
ASBESTOLINE is favoured by Insurance Companies. 
Tae ASBESTOLINE is the most Inodorous Lubricant. | 
ac i i ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. 
HN) ASBESTOLINE has beaten all other Lubricants in making trials. : 

os HA ASBESTOLINE is applicable in and out doors in every climate. — 

top are above, ABBESTOLINE requires no special application. BELL'S ASBESTOS. 


CONSISTENCY OF ASBESTOLINE. 


“sane st OLINE, to meet all circumstances, is made in four | ASBESTOLINE (C, is for use in ee ar climates, both ashore 
degrees of consistency, A, B, C, and CC. . and afloat. It is also invaluable in works in this country 
ASBESTOLINE A, is specially adapted to ordinary Land when the temperature is high. 
Engines and Machinery, in and out-door, in this country. ASBESTOLINE CC, is designe] for use on calenders, paper 
ASBESTOLINE B, a little more solid, is for use on Steamshi machines, &c., where the bearings are heated by steam 
in temperate climates, also on land when it is desirable — ees, and sometimes is esther aici used 
have Lubricant stiffer than A. of C. 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of sis is establishe 1, and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. This reputati n-is growing daily, because it is based on the experienc: of 
thousands of users under the severest circumstances any lubriownt has ever been subjecte! to, and not on mere laboratory tests and p-ofessional analysis 
of insignificant quantities. It is used with marked success in Steel and Iron Works, Collieries, “otton and Wool Mills,ani other Textile Manufactories. In Corn Mills it 
has proved invaluable on the roller and other modern machines. In Saw Million Machines going up to 5,900 revoluti ns per minute, its work has never heen app: oached 
by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline is unequalled. Miny engin»s and 
machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication has not received due considerition. Engi neering 
firms of the highest standing have given to it their powerful testimony and support. 


SUPPLIED IN KEGS, 28 Ibs., 56 lbs, or ua Ibs. 


SPECIAL TERMS FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ibs. 
consequent! y the saving in freight is very considerable, Liberal Terms are conceded to acs —— 


BELL Ss ASBESTOS 


Under this registered title are included the inventions of Mr. Field, and experience has proved them to be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made, They constitute such a 
combination of Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and they 
are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 
Expansion Engines of the latest type.- These Packings are des ses of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases. 


In state whether square or round required. 


ASBESTOS COMPANY, LIMITED, 


SOUTHWARK, LONDON, LÉ | 
DEPOTS:-—MANCHESTER : Cable Street, Blackfriars. LIVERPOOL: 2, Strand St., James St. HULL: Humber Dock Basin. 


GLASGOW: 36, Robertson St DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GENOA. 
No. 264, N. Z. YOORBURGWAL, AMSTERDAM; = 


AGENTS: —HRMINGEAN BELL & C)., 7, John Bright Street, CARDIFF: BELL & 0, West Bute Street, sam 
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LIMITED, 

Serew Blanufacturers, 

24, CHARLES ST. HATTON GARDEN, 
LONDON, E.C. | 


TWO MEDALS 


AWARDED 
For Excellency of Manufactures, 


PARIS INTERNATIONAL EXHIBITION, 1889. 


ALL THESE ARE SHOWN! IN: ‘PULL AND IN STOCK. 


xviii 


| | AVE à 


SOLE AGENTS FOR J. 0. MOUCHEL'S HIGH CONDUCTIVITY COPPER WIRE. 


STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND FLAT, 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTERNS. 


| Considerable Reduction for Large Quantities. | 3091 


| 
| | : 

| 
| 
‘ -— Sr, à Pa #) NN 4 
 «° 
| 3 
+ 
| iy 
qu | 79 | Q | à 
= = TT 4 
| | 68 69 70 71 78 73 RS | 
| = = : m | 
i | | | | | \ 4 Fa 
| 7 Al pt 
| | { 
| À ik bi! | = 88 
| = Al — = \ 
= = = = | 
: — = = 
— — = = a ; 
ee 


RER Api à 


TRIGAL MEASURING 
PATERSON 


ORIGINAL’ MAKERS OF THE 


4 ‘Read Prof. WEBER’S ‘Report. 


‘in the for alternating current work of thé 
Electrotechnical part in the new Physical Institute of the 
| Federal Polytechnical School at Zurich, I use twelve 
Cardew voltmeters of MM. Paterson & Cooper to measure | 
potential differences between 20 and 1,260 volts. | Amma, 
 ¢Bifter receiving these twelve voltmeters I have made very numerous 
| and exact measurements to get the differences. between the indications of Oe 
these voltmeters and the true values of the potential differences. #8 a. 
i The results of ALL these measurements were VERY SATIBFYING, ( | 


SPECIAL TERMS LARGE BUYERS 


= PATER 


SON & COOPER, ‘ 


ROAD, _DALSTON, NE. 208 


SILVER MEDAL INTERNATIONAL ELECTRIC EXHIBITION, 1869. a 


PHILLIPS BROTHERS, 
Glectricians, 

OFFICES AND WORKS: THE LEA TELEGRAPH WORKS, HACKNEY WICK, LONDON 
| MANUFACTURERS OF CABLES, WIRES, &c, TO ANY SPECIFICATION. — à 


| MULTIPLE GABLES, ABRIAL AND SUBTERRANEAN. A 

À FANCY BRAIDED WIRES OF EVERY DESORIPTION. 3 
if AND SILK COVERED WIRBS FOR DTMAMO MACHINES, un 


THE SCHOOL OF. su BMARINE TELEGRAPEY 
ELECTRICAL ENGINEERING 


ESTABLISHED IN 1868. 


12 PRINCES STREET, HANOVER SOUARE, LONDON, we 

| Manager:-Wm. LANT CARPENTER, BA, B.Sc., 

| Secretary:-LEON DRUGMAN, ASTE. 

Senior Instructer:—CHAS. CAPITO, M.IL.ME., M:8.T.B. and z 

additions, several — 

Lathes, &e,,.ns well ae several kinds of and Incandescence Lamps and a Photometer Room. Both Theoretical and Practical 

the end of the course of i an Examination for the or THe Sonoor is Sy | 

witht the Sabot New Courses usually commence early in January, May, and September. 


terms, apply to the Secretary, 12, Princes Street, 
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TORPEDO APPFARATUS. 


, 

| 4 


Offices and Warehouses: 106 & 100, CANNON STREET, LONDON, EC. 


ENGINEERS -AND -MANUF 


— 


is now in 


À end ther 
kinds of Batteries also 


| oF Tatrnoven Arranarue ron RAILWAY. BLOCK SIGNALLING. 
LIGHT ” INDIOATORS, AND WALKER'S “ PASSENGER AND. GUARD ” 


. TELEGRAPH STORES AND APPARATUS OF EVERY DRSORIPTION. . 


INDIA-RUBBER, GUTTA-PEROHA, AND TELEGRAPH WORKS COMPANY 
Patentees and M. of Complete System of Torpedoes for Harbour 


AND OF THB 


 SILVERTOWN PATENT FIRING BATTERY. 


ENTERED fr ths SUPPLY, CONSTRUCTION, and MAINTENANCE of THLEGRAPH LINES, 


ULCANISED INDIA RUBBER. 


VALVES: SHEET, BUFFERS, SPRINGS WASHERS. WHEEL TYRES CORD TUBING, AND DOOR AND CARRIAGE MATS. 
INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HORE. 


RUBBER ond CANVAS STEAM PAOKING — ROUND, SQUARE, and 
INDIA RUBBER MAOHINE DRIVING BANDS. 


: WATERPROOF GARMENTS AND FABRICS: 3 


| Oui, Hate, Di 
rappers, 


La 
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Works: BILVERTOWN, ESSEX, LONDON, E.; PERSAN- BEAUMONT FRAN 
London Office—106, CANNON BTREET,E.O. | 

Warehouse—100, CANNON STREET, E.C. 
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THE ACME ELECTRIC WORKS, 


(ARTHUR SE URN, M.I.E.E., Manager.). 
» oly ees ad Head Office: PRINCES ST.. HANOVER SQUARE, W 


M) (A : FÉRDINAND STREET, CHALK FARM ROAD, N.W 
LL à SOLE AGENTS FOR 


9 
DYNAMO 
MAKERS OF MAIN SWITCHBOARDS. _ 
Sole Manufacturers of Rooper’s.Patent Lampholder for High. 
MAKERS OF AYRTON & PERRY’S SPRING AMMETERS AND VOLTMETERS. 


Cockburn’s Patent Switches and Cut-Outs and Electric Light and Telegraph 
Apparatus of all kinds, ose? 


PRICE LSTS ON APPLICATION. 


| ~ 


TEE 


INDIA RUBBER, GUTTA PERCHA, & TELEGRAPH WORKS 


COMPANY, LIMITED. 


Offices: 106, CANNON STREET, LONDON, E.C. 


MANUFACTURERS OF 


DYNAMO MACHINES, 
INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


Lamp Fittings, Switches and Testing Apparatus, Volt and Ampere oh ae 
CONTRACTORS FOR THE SUPPLY AND FITTING UP OF _ 


ELECTRIC LIGHT APPARATUS 


OF EVERY DESCRIPTION. 


INSTALLATIONS FOR CENTRAL STATIONS, SHIPS, HOUSES, OR FACTORIES, 


ESTIMATES ON APPLICATION. 


Works: SILVERTOWN, LONDON, E. - 


COVERED WIRES & CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BELL AND WORK. &C.m"n 
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PRICE, TALBOT & CO. Ltd. 


26, LUDGATE HILL, LONDON, E.C., 


ELECTRICAL ENGINEERS, PNEUMATIC AND ELECTRIC BELL FITTERS AND MAKERS 
TO HER MAJESTYS OFFICE OF WORKS. 


Sole Agents and Manufacturers of McClellan’s Patent Continuous Action Bells and Relays. 
CATALOGUES AND ESTIMATES FREE. 3681 


= 


MOTORS, D DYN NauoS, AMPEREMETERS, VOLTMETERS, and all APPARATUS connected with ELECTRIC LIGHTING SUPPLIED ON SHORTEST NOTICE. 


BATTERIES 


WIRES 


Tue TELEGRAPH MFG. CO. 


HELSBY, NEAR WARRINGTON; AND 11, QUEEN VICTORIA ST. LONDON, E.C, 


THE GLOBE 


COMPOUND ENCINE. 


Simple, Economical, Durable. 


STANDARD ENGINE. STANDARD ENGINE. 


TERMINAL STAY FODS, | 
SCREW BOLT SA DLES, 

CEMENTED  BReCKETS, 

SHAGKLES, BOLTS, 


à 

Ko Z == 


=" 


DIRECT CONNECTED ENGINE AND DYNAMO. 


JOHN MUSGRAVE & SONS, 


LIMITED, 
GLOBE IRON WORKS, BOLTON: 


« ve London 
STANDARD ENGINE. S. & E. RANSOME & CO. 10, Essex St., Strand, W.C. 
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PAISTE SWITCH. 
100,000 in aaily use. 


The movement breaks and completes 
the circuit in an instantaneous manner, 
preventing arcing or charing of the con- 
tact parts. Mounted on China, with cover 
and handle of same material; also on 
Porcelain, with metal cover. Correspon- 


dence invited. 
222222: 


THE PAISTE SWITCH, 
A. REYROLLE, wy ay | 
10, UNION MEWS, UNION STREET, MIDDLESEX 

| HOSPITAL, LONDON, W. ss06 > 


LIMITEHD, 


THE WHOLE OF THE 


SOLE MAKERS 
FIVE COURTS 
OF THE RECENT 
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«(Were Lighted with 
ASS LA M MPS, 


SILVER W MEDAL. 


| HIGHEST AWARD. 


Veleyraphic Address : 


“sunpeaw, CATESHEAD." 200 C.P. 


ELECTRIC ENGINES. 
Over 150 Installations, 


INCLUDING 


STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS, 
AND CENTRAL STATIONS, 
HAVE BEEN ENGINED BY | 


_ BROWETT, LINDLEY & CO. 
MANCHESTER. 


VERTICAL COMPOUND HIGH-SPEED ENGINE, C. S. TYPE. 


1177 


= = — use for Electric Light Engines. Send for | 
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MSON-HOUSTON 


ALTERNATING CURRENT ELECTRIC LIGHTING 


The Instalment of over 150 Central Station Plants has demonstrated the Alternating Transformer System to be Superior to all 
hee others for distributing current from a Central Station over small or large areas for lighting and power purposes. 


A 


MODEL GENTRAL STATION. 


OF EVERY DESCRIPTION. ROYAL k MILITARY 4 


Wire EXHIBITION 


vizs- 


LIGHTED THROUGHOUT 
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SYSTEM 
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on & « 


DYNAMOS. 
MOTORS. : 


PROJ ECTORS 


(Admiralty Pattern and Military Type). 


SEARCE LAMPS. 


FOR 


(RONALD SCOTT’S PATEN T). 


MAIN SWITCHBOARDS 


(RONALD SCOTT’S PATENT), 


Adopted by the Lords of the Admiralty, and used throughout the Navy. 


Fittings of every description, either for Ship or House ~ 


Lighting. 


ACTON HILL ELECTRICAL WORKS, 


LONDON, VAT 
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| ALL ENGINEERS and CONTRACTORS should have our SAMPLE BOARD. It is recognised as the most complete yet issued. 
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NON-MAGNETIC 


WALTHAM 


A full assortment in Key-winding ‘and Keyless Open Face and we fa ; 
also sth, second Chronographs. | 


THE HIGHEST TESTIMONIALS FROM ELECTRICIANS. 


| Price Lists and Particulars on Application to 


H. W. BEDFORD, 
69, REGENT STREET, LONDON, W. = 


M. HOLROYD SMITH, 


Crossley Street, HALIFAX, and 18, Abingdon St., WESTMINSTER 


ENGINEER DURING CONSTRUCTION OF 


THE BLACKPOOL TRAMWAY, 


AND PATEN TEE OF THE SYSTEM. 


Contracts undertaken for UNDERGROUND CHANNELS, 


equipping and working Rail- 


Bloctrcity | OVERHEAD CONDUCTORS. 


Chas. CHURCHILL CO., Ltd., 


21, CROSS STREET, FINSBURY, LONDON, E.C., 
Engineers and Importers of 


AMERICAN TOOLS AND MACHINERY. 


LARGE SHOW ROOMS. 


The Largest Stock of lg 
AMERICAN MACHINERY AND TOOLS 
in Great Britain. 


| ill | 
il 


ew J. & G HARRIS, Manufacturers to the Trade. & 


CASINGS 


OVER 150,000 FEET, ready for medias delivery, IIT STOCGE. 


Nips G. HARR IS. 


MAHOGANY & GENERAL 


TIMBER MERCHANTS. 
MOULDING MANUFACTURERS, 


OFFICES 58% 69.WILSON STREET, FINSBURY, E.C, 


ORANGE STREET, LANE, SOUTHWARK, SE. 
ano MILLS, | VICTORIA WHARF, TWIG dete BETHNAL GREENE. LONDON. 


Special Quotations for Large Quantities. Sample Board, Catalogues and Price Lists forwarded on application. ns 
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{2|g3NEW CATALOGUE, 180 PAGES, | 
| SCREW PITCH GAUGE. Sent for Is. 3640 SPEED INDICATORS. 
RIS 
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| COVERS ann CASINGS MADF rn ANY DESIGN. D — 
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; 


<THE MOST EFFICIENT” 


AND CHEAPEST 


DYNAÆMO 


{ 
À £ 
‘1 


IN THE MARKET. 
Our Continuous Current Patent ‘ Lahmeyer” £ : ae 5 


Dynamo cannot be excelled for perfect working. and § = 

actual cost; should be seen to be appreciated. ; 
We also manufacture a special machine for | Se hil 

coupling direct to motor. —— > = 


CATALOGUE FREE. 


BOLLING & LOWE, 2, Laurence Pountney Hill, LONDON. 


— 
= 


MENDEAN co., 


WIMSHURST INFLUENCE ELECTRICAL MACHINES 


Of New and Improved Pattern, with and Case, double or Acknowledged to be the best finished 
ent machines 


Electric Bells and Indicators, Automatic Gas Lighting Mons. K. M. B. Patent Pocket Galvanometers 
Deprez-D’Arsonval and other Galvanometers, Resistance Coils, Metre and Wheatstone, Bridges, Morse 
_ Sounders of special pattern, Lightning Conductors supplied and erected, and thorough efficiency guaranteed. 

NEW PRICE LIST, POST FREE, 44. Telegraphic Address: “KINGHAM BRISTOL.” — 106 
: pecially Compiled List of Electrical Publications, Post Free 2d. 


AUSTIN’S 


INFANT DYNAMOS 


The only reliable and practical small dynamos made. 


From 50 to 1000 Watts. 1 to 16 Lamps of 16 Candle Power. 
x ! rowt 75 to 92 Per Cent. Efficiency. 


“D Y N AMOS (For Lighting, Plating, Charging 
and MOTORS, For Transmission of Power. 


PRICE: LIST ON APPLICATION. 


AUSTIN, vos. ARMLEY, LEEDS. 


THE BABCOCK & WILCOX CO. 


PATENT 


ER- TUBE STEAM 


Stee 7 | Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES 


Because of their Great Economy in Fuel, Safety from Explo- 

: sion, Durability; but principally their Entire Reliability. 

| Te Edison Company Save have use u of HP. of these boilers in al! 
0 rosveno) 


e ndon. 
4 ble con 400 


si in use, fo riod, some . The be seen, also, at work 
at the installation of the per Palermo, Billy, 
&c. The Im Continental Gas Association, is having ox 


ant installation of these boilers in connection it the the lighting D hea Grand ¢ 


“In ovaneetion wi h ELECTRIC LIGHTING. that be paced 
these boilers has lod to their — over others,and has ensured the large and 
increasing trade of th 


A VALUABLE BOOK OK ON STEAM FREE ON APPLICATION. 


European Works: KILBOWIE, near GLASGOW. 

Head Office for Europe: 21, Bothwell St., GLASGOW. 
Er né London Office: 114, NEWGATE STREET, E.C. 

Manchester Office: 98, DEANSGATE. Paris ofc: 20, BOULEVARD VOLTAIRE, Brussels: 44, PLACE DE BROUCKERE, BRUSSELS. 


FOR AUSTRALIA AND NEW ZEALAND, ADDRESS— 
THE BABCOCK & WILCOX CO. 280, Sussex Street, SYDNEY, N.S.WV. 


+ - . ee 


600.000 H.P. in 


—< 


t 


À 
4 
| | Sa 
| | 
| ‘at 
© 
UE 
f 
in 
<= 
# 
| 
| 
4 | 
> SSS . 
NS / { | 
IR / ~ 
& SS A= SS 
ÈS 
pa rath "> ‘ “Yh - a 
GAS NF, : - \. 
LS É r 
| 2 = | 
| 
= > 
Hilt 
+ 
id / 
\ 4 
=< | 


VIII -- - THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT, [July 18, 1890. 


TELEPHONES 


FOR EXPORT TO ALL PARTS OF THE WORLD. 


THE CONSOLIDATED TELEPHONE CONSTRUCTION 
AND MAINTENANCE CO. Ltd., 


Of No. 109, FARRINGDON ROAD; 
LONDON, E.C., arethe SOLE LICENSED 
MANUFACTURERS OF TELEPHONES 
for Export and for use in the United King- 
dom, under LICENSE granted to the Com- 
pany by the UNITED TELEPHONE Co. 
of London (now the NATIONAL TELE- 


{| | ill 
= 


7 al À : by any person or Company (other than | i] 
in the United Kingdom, and the said Com- 3 tH imi 
pany offer a substantial reward for suffi- 
cient evidence as will enable proceedings to 
be taken against infringers of these rights. | | | ba 


CATALOGUES AND PRICE LISTS ARE TO BE 
HAD FREE ON APPLICATION. 


MW 


Tae ConsoLIDATED TELEPHONE Co. /f| 
are prepared to supply the celebrated {4 
SIMPLEX Arc Lamp, which burns with ‘ 
great brilliancy and steadiness in parallel 
circuits. 2922 


| 


| Sizes from 5 ampères Upwards, 


ce. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


| APPARATUS FOR USE IN TEACHING OR EXPERIMENTING IN THE SCIENCES OF CHEMISTRY, ELECTRICITY, MAGNETISM 
ACOUSTICS, LIGHT, HEAT, HYDROSTATICS, MECHANICS, &c. 
IMPORTERS OF FINEST BOHEMIAN GLASS, BERLIN PORCELAIN, PURE CHEMICALS FOR ANALYSIS &@o. 
BLHOTRIO BELLS AN D 


Apparatus for Selenite Classes supplied through the Science and Art Department at 50 per cent. reduction of sn: 


ILLUST RATED PRICE LIST OF ELECTRICAL APPARATUS, POST FREE, THREE STAMPS. . 


_ Price List of Chemical Apparatus with 650 Illustrations, post free eight stamps. : 
TRADE TERMS AND SPECIAL QUOTATIONS FOR EXPORT SENT ON APPLICATION. 205 


SIN GLE LAMP COMPLETE, WITH GLOBE (large and small six) ton 90s. 


J. ORME & Co. (Latelf. 65, Barbican, London, EC. 
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TELEPHONE, No. 3120. Telegraph Address: ‘‘SECOHM,” LONDON. 
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MANUFACTURERS OF 


TESTING INSTRUMENTS, 
BA ANMNMETERS | 

; | | AND 
VOLTM ETERS. | 
A SPECIALITY IN HIGH-CLASS — 


SWITCH, FUSE DISTRIBUTION BOARDS 


sé DIRECT OR ALTERNATING CURRENTS. 
RESISTANCE FRAMES, 


SINGLE, DOUBLE & TREBLE POLE SWITCHES 


NALDER BROS. « Co. | 


132, HORSEFERRY ROAD, WESTMINSTER. © 3556 


EL H | 
| Sore DEPOT OF MIX om GENEST, Ltd. 
Office and ) | SArnold’s Road, BOW, E. a 
WE SUPPLY 
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FOR DIRECT AND 


ML ALTERNATING CURRENTS. 


DIRECT FROM STOCK 


FAVOURABLE TERMS, 


WRITH FOR QUOTATIONS. | 
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THE 


Op * LIMITED, 


18877e 


Lo 


G. BINSWANGER, 


MANCHESTER WORKS. _ 


LONDON. - 
Head Office & Warehouses — | Works :— | | 
71, QUEEN VICTORIA ST, ¢ 45, Chapel St., SALFORD, 


LONDON, E.C. à; 
And at 7, Bothwell Street, GLASGOW. 


CONSUMERS. 


BEFORE MAKING CONTRACTS 
FOR THE COMING SEASON ~ 


WRITE tor SAMPLES PRICE 
SOFT CORED &SOLID . 44 
BEST 

QUALITY 


PERFECTLY 
WHITE 
AND STEADY LIGHT. 
BURN 
_ WITHOUT NOISE OR ASHES: 


A FARTHING a millimetre per foot. 
Or &1 a millimetre per 1,000 feet. 


TELEPHONE No. 


‘MANCHESTER. 


WE 


ALL ELECTRICAL SUPPLIES. 


TELEGRAMS : a 
“ELECTRICITY,” LONDON. bs 
“INDUCTION,” MANCHESTER. 
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SLOW SPEED HIGH B¥rICIENCY BEST WORKMANSHIP | 


| DS: 
gto’ 


J.H. HOLMES & Co. 


NEWCASTLE-onN- TYNE 


x 7 4, Coleman ] DON 


TELEPHONE: 188, TELEGRAMS: “INDICES,” LONDON. 


WHEATLEY KIRK, PRICE & GOULTY, 


1850), 


ELECTRICAL AUCTIONEERS, VALUERS 


AND ARBITRATORS, 
52, QUEEN VICTORIA STREET, LONDON, E.C., 
And Albert Square, MANOHESTER. 


BLECTRIC & GENERAL INVESTMENT CO, | 


LIMITED, 
Offices :—1 & 2, Great WINCHESTER STREET, LONDON, E.C. 


His Grace the DUKE OF MARLBOROUGH, Chairman. 


The Company has been formed FOR THE PURPOSE OF 
FACILITATING THE PROMOTION AND DEVELOPMENT 
OF UNDERTAKINGS for Electric Lighting, Traction, Trans- 
mission of Power, and other industrial uses of electricity. 

Communications may be addressed to— | 


J. CECIL BULL, 


| 3827 Secretary. 


WOODHOUSE RAWSON UNITED, 


188, LONDON WALL WOOD STREET E.O. 


EBONITE. 


INTERNATIONAL ELECTRICAL EXHIBITION 


| AT FRANKFORT-ON-THE-MAINE. 
From MAY 15 to OCTOBER 15, 1891. 


Applications to be sent'to the Committee (Mr. LEOPOLD SONNEMANN, 
Chairman), FRAN KFORT-ON-THE-MAINE. 


PHŒNIX FIRE OFFICE 
(ESTABLISHED 1732.) | 
CHIEF OFFICE:—19, LOMBARD STREET, E.C. 
WEST END OFFICE :—57, CHARING CROSS, S.W. 
LONDON. 


WILLIAM C, MACDONALD. 
FRANCIS B. MACDONALD: } Join Secretaries. 


Losses paid over £17,000,000. 


ELECTRIC LIGHTING.—16th Edition of the PHŒNIX 


FIRE OFFICE RULES for installations are up to date and 
in universal use: 


*,* These Rules are Copyright. 


A 


CHEAP PREPAID ADYERTISEMENTS, 
Relating to Situations Vacant, Situations Wanied, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 


any kind Wanted, or for Sale or Exchange, are inserted at the 


rate of ONE PENNY Per Word (minimum 1s.). 


Three consecutive Insertions for the Price for Two. 


‘at This Scale does not apply to Trade Advertisements, terms for which . 


i me ENGINEER of experience Wanted, for a 
provincial town, to act as Working Foreman. Must under- 
stand dynamos and wiring, be able to use lathe and vice, and to 
estimate labour.—Address, stating age, experience, salary re- 
quired, and references, No. ‘ 3869,” Review office. 3869 


ANTED.—Traveller with knowledge of the electrical wire 
and cable business, and connection with the London firms. 
—WAaLTeER T. GLover & Co., Salford, Manchester. 3858 


À N J ANTED.— — Experienced engine driver, also stoker and 
dynamo attendant. — Apply ELECTRIC Light Works, 
Bath. 3876 


EQUIRED, a CHIEF ENGINEER, for the Mutual. Tele- 
R phone Company. Applicants to state age, expérience, and 
salary expected. Cou munications treated as confidential.—Apply 
to NezpHam, PARKINSON & SLacr, Solicitors, Manchester. 3883 


Wt TED. —AGENTS in London and in all Principal Towns 

in the United Kingdom for the celebrated Preece Dynamo, 
and all Accessories for Electric Light Installations.—Apply, 
Anprews & PRrEEcE, Ltd., Borough Mills, Bradford, Yorkshire. seg, 


ECHANICAL and ELECTRICAL ENGINEER, age 24, 
seeks engagement in good electrical firm. Installation or 
central station work. Home or abroad. Good references. 


Moderate salary.—Address 3,865, ones of this paper. 3965 


GENTLE MAN possessing the necessary practical and 
theoretical experience wishes to join a mechanical partner 
as Electrical Consulting Engineer. ls prepared to put capital 
into an established business which will bear investigation. 
References given and required. — Address, “M..40,” care of 
C. Birchall, Advertisement Contractor, Liverpool. ~* 3°80 


[Continued on next Page. | 


FOWLER, LANCASTER CO., 


BIRMINGEAM, 
IS NOW THE 


LARGEST MANUFACTORY IN THE KINGDOM 
FOR ALL 


_ELECTRICAL SUPPLIES. 
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with laboratory attached containing gas engine and comp ete 


Architect, 39, Great Marlborough Street, W. 3774 


| à Specifications can be had from Stockholm’s Gasverk at a cost s T I K F_ 
of 10s. 


The SESSION 1590-91 b 1 he © f E ical E ring, 
‘Covering thrce Semon, fncludea training i Mathematioy SWITCH BLOCKS, FUSE BLOCKS, 
Motors Lampe Tastrument are Vitrified Tubes for Electric Wires, Porous Cells, Battery Jars. 
a n stin Aa 0 0 an 
special facilities for entering Engineering Works. CALENDAR, containing full Every kind of Electrical Stoneware. 
to JAMES 18. For Prospectus particulars, apply AWARDS:—PARIS AND VIENNA ELECTRICAL EXHIBITIONS. 
| 
Also Manufacturers of Mica for Electrical 
R. McGOUNE, BUCHANAN Co., | ond end 
9. MINCING LANE, LONDON, E.C. } tricians.— eles hone 11147, Boulanger.” 
TRADE MARK. 
Se ELE CTRICAL SUPPLIE S. 
CHINA. 
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«DODGE ” 


HEATSTONE A. B. C. INSTRUMENTS. —Two complete : ES Za» WOOD “SPLIT PULLEYS 


sets, condition equal to new, for sale, cheap. — Letters Are superior tn every way to those madéoÿ iron. 
ee A., ee | * Old Street, London, E.C. 3882 Their Grip ans Power is enormous, &hd'they are 
ighter than iron or steëk By their 
use from 25 25 LO 60 per cont, rs power ean be! trans- 
AE mitted with the same be 
One Pulley will fit 22 sizes of shaft. 
They give entire satisfaction wherever used. 
We offer 1 to intending purchasers a Pulley on Trial 
for 50 days, and, if unsatisfactory, it can be returned, 
A large stock heid for immediate delivery. 


ISAAC BRAITHWAITE & SON, 
Merchants and Engineers, KENDAL. 3841 


HELSEA ELECTRICITY SUPPLY COMPANY, Lrp.— 

| For sale, 20 £5 shares in this company, each £4 paid. Any 

reasonable offer accepted.—Apply to No. 3,851, office of ELEcTRICAL 
Revisw. son 


ANTED.— About } mile No. 37/14 or 19/11 IL. R. covered wire. 
. —Address No. 3,874, office of this paper. 3874 


Reviews, December 27th, and title, COX-WAL KER’S 


1889, Vol. 25. No. 632, January 3rd; No. 645, April 4th, 


1890.—HatcHarp’s, 187, Piccadilly, W. ios ELE CTRIC a= 


ECOND-HAND ALTERNATORS—both self-exciting and for 
separate exciters. Sections may be connected in series or 
parallel at wil), thus affordirg wide range of E.M.F. and currents. 
—For full particulars apply Exectrican ENGINEERING CoR- 
PORATION, 68, Victoria Street, Westminster. 3366 


SELF-PROTECTED 
BELLS. 


O BE LET, UNFURNISHED, the House No. 23, Porchester 
Gardens, Hyde Park, fitted throughout with electric li ht, 


A. 
| 


electrical plant, fittings, &c. Recently in the occupation of 
Mr. R. E. Crompton.—For particulars apply to JOHN SLATER, 


MOUNTED OR 
UNMOUNTED. 


NSTRUCTIONS FOR THE LAYIN G AND JOINTING 
OF UNDERGROUND ELECTRIC CABLES.” — Pro 

fusely Illustrated.—Translated from the French of Dr. Francois 
Borel. Thé Kinetico Co., 26, Norfolk Stroet 


ELECTRICAL CENTRAL STATION IN STOCKHOLM. 


ENDERS for the execution of an electrical central station for 

the Town of Stockholm, either for the whole work or parts 

of it,.in accordance with an issued specification, will be received 

until 12 o’clock on the Ist of September, 1890. The installation 

to be carried out at first comprises machinery, accumulators, &c., 

for 10,000, and underground leads for 15,000 lamps of 16 candle- 
power. 


SONS, 


3877 THE nr oF GASWORKS OF STOCKHOLM. LAMBETE LONDON, 7 | 


MANUFACTURERS OF ! 


UNIVERSITY COLLEGE, BRISTOL. | 


ELECTRICAL ENGINEERING. = | CTONEW ARE INSUL ATORS, 


16, 000 Lamp Holders, \, 6,000 Ceiling Connectors, 
3,000 Shade Holders, 700 Wall Connectors, 
5,000 Cut-Outs, 13,000 Branch Switches, 


3,000 Main Spring Switches, assorted sizes, 


STOCKED READY FOR IMMEDIATE DELIVERY. 


USE THE “ BROSVENOR” PATENT CEILING CONNECTOR. 


USE F. L. & COS PATENT LAMP CAPS. 
ALL ELECTRIC LIGHTING AND TELEGRAPHIC SUPPLIES. 


Send for and 


Ks” Note :— | 
FOWLER, LANCASTER & Co. Ltd, Birmingham. |! 
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| | 
London, W.C. Are © to be 
| NE. ELEOTRIO Works, DARLINGTON 
3875 
| 
tw 
| 4 
Profe | 
Pl 
À 
A 
1 
| 
| 7 
| 
| 


July 18. 1890 ] THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. = XZIT | 


NEW PRICE LIST NOW READY. 

$ / AMMETERS 
 VOLTMETERS 
/ For Engine Room use, 


Alternating or 


Telegrams: 
“MEGAVOLT,” . 
“LONDON. 


Direct Current. 
MARINE TYPE 
For Ship, 
Tram, 


| Train use. | 
| 
OO L D E N & Co. ES = 
| Contractors to English & Foreign Governments, 


Railways, Central Stations, &c. 


YNAMOS, 
Armatures insulated entirely with MICA 
armatures and Fleld Cols | 
VENTILATED INSIDE, © — 


Long Bearings. Clean and Economical Lubrication. 


POSITIVE DRIVING 
of Conductors, 


on working with same MARGINAL FAGTORS ‘ HAVE BEEN BUILT IN ALL SIZES, | 
| and at same LGW TEMPERATURE. Some weighing over SEVEN TONS without Engine. 


A namos of this type have worked at 350 volts, trans- 


ri wer in Mines (a severer test than lighting) 
OT O RS for some years without a penny being spent in repairs. 


STRONGLY BUILT. 


Standard Goolden Overtype Dynamo, built 
CHEAPER than any Dynamos with Gramme, Drum and Bar Armatures. 


JT 
Ill 


Will drive machinery direct with Spur Gearing, without breaking down the armatures. 


HIGH EFFICIENCIES. § 


TEAM DYNAMOS 


FOR ANY OUTPUT. 


DYNAMOS and MOTORS. 


Built to Specification. æ 


(D 


| 


STEAM DYNAMO for ELECTROTYPING ( 
supplied to Ordnance Survey Dept. 


WoooFiELo Works, HARROW ROAD, col | 


10- 


h Motor with ‘Watertight Armature; | 
LONDON, Ww. ai er work with Armature in water. - | 
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ELECTRIC LIGHT FITTING 
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Publications. 


THE NINTH ANNUAL PUBLICATION 


OF 


BERLY’S ELECTRICAL DIRECTORY, 


- Fully Revised and Thoroughly Reliable. Bound Scarlet Cloth, Gilt Lettered, 514 Pages. 
CONTAINS A LARGER AMOUNT OF COMMERCIAL TRADE MATTER THAN ANY OTHER ELECTRICAL DIRECTORY. 


SECTIONS : 


— BRITISH, 388 Pages, Red Edges; AMERICAN, 82 Pages, Blue Edges; CONTINENTAL, 94 Pages, Yellow Edges. 


THE - LEADING ELECTRICAL TRADES DIRECTORY OF GREAT BRITAIN, 
3 ’ AND THE OLDEST ELECTRICAL DIRECTORY IN THE WORLD. 
Post Free 6s. 


Invaluable to Manufactaring Electricians, Electrical Engineers and Contractors, Telegraph and Telephone Constructors, Makers of 
High Speed and other Engines, Motors of all kinds, Driving Bands, Carbons, Chemicals, Insulators and Insulating Materials, Wire and 
Cable Manufacturers, Wholesale and Retail Dealers in Electrical Goods, and to Manufacturers of any article required and used by the 


Electrical Trades. No office i is complete without a copy. 


CAN BE OBTAINED THROUGH ANY BOOKSELLER, OR FROM 
148-149, Upper Thames Street, LONDON, E.C. 


= Wm. DAWSON & SONS, 


_ Ready this day, Royal 82mo Oblong, 5s. Leather (Post Free). 


THE ELECTRICAL ENGINEER'S POCKET-BOOK 


_ OF MODERN RULES, FORMULA, TABLES 
AND DATA. 


By H. R. KEMPE, M. Inst. E.E., A.M. Inst. C. E., 


Technical Officer, Postal Telegraphs. 


LONDON : 


CROSBY besser! & sen 7, Stationers’ Hall Court, BC. 


Ready this day, 8vo, Cloth. 


A HANDBOOK FOR WORKING ELECTRICAL ENGINEERS. 


EMBODYING PRACTICAL NOTES ON INSTALLATION 
MANAGEMENT. 


By JOHN W. URQUHART, Electrician, 
Author of “ Electric Light,” &c.” 


London : CROSBY LOCKWOOD & SON, 7, Stationers’ Hall Court, EC. 


Le MONITEUR des INVENTIONS INDUSTRIELLES 


15th YEAR. 
6 BOULEVARD DE STRASBOU RG PARIS. 
Sizteen Pages, Half-Monthly, Illustrated. 
SUBSCRIPTION: 6s. Yearly, 8s. 6d. Half-Yearly, Post Free. 


JOURNAL of the INSTITUTION of ELECTRICAL ENGINEERS. 
Edited by F. H. WEBB, Secretary. 


PART 88, 


Containing the following Paper and full report of the discussion 
thereon, viz., “ The Treatment, Regulation and Control of Electrie 
Supply by the Legislature and the Board of Trade,” by Major P. 
Cardew, R.E., Member. Also Abstracts of Articles from Foreign 


| Technical Journals, and Classified List of Articles appearing in those — 


Journals during the month of May. —Price 1s. 6d. 


‘Lonnon: E. & F. N. SPON, 125, Strand, W. C. 3879 


ESTABLISHED 1880. 


Railway Engineer 


An Illustrated Monthly Review of the Construction, Machinery and 


Administration of Railways. 
MONTHLY, ONG SHILLIN 


A Valuable Work for Reference, illustrated with large 


LITHOGRAPHED WORKING DRAWINGS 


Of Locomotives and other Roll Stock; Bridges and all 
kinds of Railway Appliances. 


ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, 14s 
(Payable in Advance, including Postage.) Specimen Copy Post Froe, 14. 


OFFICES :—8, CATHERINE ST., STRAND, LONDON, W.C. 
À 


ELECTRICAL REVIEW. 


INDINGS AND CASES.—Subscribers and others can kay: 
their half-yearly numbers bound handsomely in Black 


| Cloth at the rate of 3s. 6d. per volume. Cases for binding are 


also supplied at 2s. 6d. each.—22, PATERNOSTER Row, LONDON. 


PATENT 


SELF- BINDERS 


THE “ELECTRICAL REVIEW.” 


Self-Binder, or Reading Case, is intended to hold 


Reviews of any number until the half-yearly volume is com- 


pleted and ready for permanent binding, the width of the | 
back being widened or contracted by sliding the back cover in | 


or out as desired. 
To be obtained at the ELxcrricaAz Review office, 22, Pater 
noster Row, London. 


Price 6s., Post Free (in Great Britain) 6s. 6d. 


Cheques and Money Orders to be made payable to H. ALABASTER 
the latter on Chief Office, London. 
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July 18, 1890. 1 THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


Cloth, 4s. 6d., Post Free. : 56 Illustrations. By JAMES SWINBURNE. 
Practical Electrical Measurement. 


‘“ Altogether the book is an excellent one, the few points that have been objected to in this notice eo almost the unly ones that 
out of a large mass of matter have struck us as perhaps open to criticism.”—Electrician, February 15th, 1 


“ The author comes to his task, however, so well equi LA rr by practical experience, that pe — to be a basis for his very a 
nounced confidence, : 18 selection and treatment of the subject entier ! is decidedly ty ie aoe large amount of stereotyped ma 
its a 


which is usually deemed indispensable to works on electrical subjects, is conspicuous oe The Electrical Engineer, (New 
York), February, 1889. 


«Taken as a whole, the book ‘is a most readable and instructive one, and, with the illustrations, is a vaiuable addition to the 

literature of a subject which is interesting to all engaged i in practical electrical work.” —Electrical World, New York, January 12th, 1889. 

“ It docs not need commending ; we have only to give the author’s name and that of the publishers.”—Electrical Plant, January, 1889, 

‘There are many points in this volume which will be of great value to the practical electrical engineer who has to work with such 
1888. 


of the measuring instruments usually supplied.””—Mechanical World, December 15th, 1 


“ This is a book by a practical man for practical men, and one of a kind which is certainly needed, inasmuch as it furnishes the 
working clectrician with simple rules and methods for the measurement of the various physical quantities with which he is con- 
cerned, uch that is practically useful will be found in the book. Looking at the book as a 
whole, there is no doubt that it will he welcomed by many engaged in practical electrical wor ”— Industries, March Ist, 1889. 

“ The apparatus necessarily differ more than the methods, and we are glad to find that Mr. Swinburne, having essayed to describe 
‘practical electrical measurement,’ has set a higher value on the fulfilment of his promise, and of the reader’s expectation, than upon 
his ability to make a mathematical display. He has evidently found that as the algebraical evolutions are ory the capacity of most 
youths as they leave school, the practical world is not in the least interested in Mr. Swinburne’s capacity in this respect, while it does 
want to know something about practical electrical measurement. He therefore departs from the more usual course of the pedant, and 
sticks to his subject.”—Engineer, March 29th, 1889. 


“ As it stands the book consists mainly of remarks on almost every form of instrument scone in electrical lighting. ”—Nature. 
March 28th, 1889. 


doit, 4s. 6d., Post Free. 41 Illustrations ani 5 Tables. By F. B. BADT, 
Incandescent Wiring Handbook. 


Multiple Arc System; Three-Wire System; Methods of Running Wire; Location of Safety Devices and Switches ; Fixtures and : 


: 


Élevators; Wire Gauges; General Electrical Data ; Calculating Sizes of Wires; and two Appendices. 


Cloth, 4s. 6d., Post Free. 70 Illustrations. By F. B. BADT. 


Dynamo Tenders’ Handbook. 


Elem antary Vata; Arrangement of Power ; Dynamo-Electric Machines ; Diseases of Dynamos ; Lamps ; Instruments ; Circuits or Leads , 
Accuruulators ; Safety Regulations ; Table of Electric Light Conductors ; Lamp Lighting Schedule ; Construction Tools. 


Cloth, 4s. 6d., Post Free. 97 Illustrations. By F. B. BADT. 


Bell Hangers’ Handbook. 


Voltaic Electricity ; Description of Batteries; Elementary Data; Connecting Batteries; Battery Data; Electro-Magnets Induction Coils , 
Electric Bells; Annunciators; Electric Alarms; Gas Lighting Apparatus; Electric Heat Regulation ; 
Running Electric Wires Testing Instruments. 


Paper Covers, ls. Post Free. By EDWARD TREVERT. 


Everybody’ s Handbook of Electricity. 


WITH GLOSSARY OF ELECTRICAL TERMS AND TABLES OF INCANDESCENT WIRING. 


Cloth, 3s. 6d., Post Free. Illustrated. (Translation.) By Dr. TUMLIRZ. 


Electric Potential. 


_ Cloth, 12s. 6d., Post Free. By G. S. BOWER and W. WEBB.. 


Law of Electric Lighting. 


Cloth, 12s. 6d., Post Free. Illustrated. (2nd Edition, Enlarged.) 
By T. C. MARTIN and J. WETZLER. 


The Electric Motor and its Applications. 


Elementary Considerations ; Early Motors and Experiments in Europe; Early Motors and Experiments in America ; Electrical 
Transmission of Power; The Modern Electric Railway and Tramway in Europe; The Modern Electric Railway and Street Car Line 
in America; The Use of Storage Batteries with Electric Motors for Street nilvays ; ; The Industrial Application of Electric Motors 
in Europe ; Ditto in America ; Electric Motors in Marine and Aerial Navigation; Telpherage; Latest American Motors and Motor 
Systems; Latest European Motors and Motor Systems; Alternating Current Motors ; Thermo-Magnetic Motors. 


Published by H. ALABASTER, GATEHOUSE & CO., 


29, PATERNOSTER ROW, LONDON. 


| 

t 
| 
: 
| 
| 
i 
|_| 
|! 
i 
| 
4 
h 
| 
HE 
4 
4 
4 
4 
. ii 
| 
$ 
" 
| i 
it 
i 
| | 
15 
| 
: fi 
. 
(| 
ij 
il 
t 
À 
} 


‘following. at Testing ain. .. 1700 68°62 . ‘854 


| | THR TELEGRAPAIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 
FITTED WITH 
APPARATUS 


STEAM BOILERS 


1000, MULTITUBULAR, DEPOSIT 
LANCASHIRE and other types, ON BOILER PLATES. 


ENGINEERS & BOILER MAKERS, _ Constructed for High-Pressure Steaming. 


- WALBROOK HOUSE, LONDON, EC. ILLUSTRATED PRICE LIST UPON APPLICATION. sie 


‘wort; Lonvon,  LONGON Office of CHARLESWORTH, HALL & CO, 


GUARANTEED. 


EVERY NECESSARY FOR ELECTRIC LIGHTING. 


DYNAMOS OF THE BEST CONSTRUCTION. &°S 


MEASURING INSTRUMENTS AT LOWEST- PRICES 
Pr. ZOPKE, Wilhelm-Strasse, 98, BERLIN, W. 


Two 30-inch Victor Turbines fixed 
. On à Horizontal Shaft, and giving out 
over 500 H.P., are at work driving 
THE LARGEST DYNAMO IN THE 
WORLD for Messrs. the Cowles Elec- 
tric Smelting Company, Loc :port 
on N.Y., and Two 12-inch giving out 
(A: me 166 H.P., and driving a No.8 BRUSH 
DYNAMO, for the Aspen Electric 
Company, Aspen, Col. 


THE VICTOR TURBINE 


Possessés morethah DoubletheCapa- | size un 
diameter, Pp 6 8 ee oe 
results ‘ae Whown th the | 


1165 .. 5254 .. °8676 


WITH PROPORTIONATELY HIGH sevicauncy AT PART-GATE, 


together with its nicely-working gate, and simple, strong, and durable Qa à “it 

construction, should À it to the attention discrim | 
purchasers. These Wheels.are workmanship and oft the bes 
matérial.—S tate requirements, and send for catalogue to’ i! 


FREDERIC NELL, 16, Mark Lane, LONDON, E.C. = 


SAMUEL ELLIOTT, Albert Moulding Mills, Newbury 


London Offices and Show Rooms: 


$3, PAVEMENT, E.C., 


Opposite Moorgate Station). 
ONE OP THE LARGEST MANUFACTURERS. 
All Correspondence addressed to Head Offices, Newbury. 


GOLD MEDAL, LONDON, 1886. STAR DIPLOMA, LONDON, 1887 
FIRST MEDAL OF MERIT, BRUSSELS, 1888. 
SILVER MEDAL, PARIS, 1889, GOLD MEDAL, YORK, 1889, 
FIRST: MEDAL OF MERIT, COLOGNE, 1889. 
GOLD MEDAL, BRIGHTON, 1890. 


Manufacturer of all kinds of Wood Casings for Electric Wires and’ Cables in Yellow Deal, Pitch Pine, Oak, Mahogany, 


. Walnut, &c., in the best manner, struck clean and s New Catalogue (No. 6) M er tered designs, containing numerous illustrations 


of Casings and Ornamental Covers. Every length o ’ Cover stamped with Trade k. SPECIALITE : —Dasiar AND QUALITY. i657 


ESTABLISHED 1672. 


THE TELEGRAPHIC JOURNAL AND 


REVIEW. 


Published every FRIDAY, Price 4d. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


OFFICE, 22, PATERNOSTER ROW, LONDON. 


TELEGRAPHIC ADDRESS: ‘AGHEEBEEAY, LONDON.” CODE ABC. 
All Letters should be addressed to the Proprietors, H, Alabaster, Gatehouse & Co. 


NOTICE TO SUBSCRIBERS. 


By sacs arrangement with the proprietors, we are enabled to saeely any o1 our Subscribers 
with that excellent monthly paper THE ELECTRICAL ENGINEER, of New York, post free, for 12s. 
per annum. Our Subscribers will, in this way, be enabled to obtain, at a very advantageous rate, this 
valuable stares of American electrical news, edited by Frank L. Pope, Esq. 


. NOTICE TO ADVERTISERS. 


th a are the latest times up to which Advertisements can be received for publication 
in current week’s issue:—New Advertisements, or Alterations to existing ones, Wednesday 2 p.m. 
Small Announcements for middle pages Thursday 2 p.m. 


ADVERTISEMENT RATES ON APPLICATION. 


Cheques and Post Office Orders (on Chief Office, London) to be made payable to Mr. H. ALaBasTer, 22, Paternoster Row, E.C. 


[July 18, 1890. 
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TELEPHONE No. 1,982. Telegraphic Address: ‘ PLATESSA,” LONDON. 


POOLE WHITE, 


58 & 59, BREAD STREET, CHEAPSIDE, LONDON, E.C. 
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No. 15,252. 


| MANUFACTURERS AND SUPPLIERS 
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. BALMORAL BUILDIN CHS, 


91, QUEEN VICTORIA ST, LONDON, EC. | , 


APPLETON, BURBEY & WILLIAMSON, 


APPLETON, BURBEY & WILLIAMSON 


CHINA SWITCHES, FUSES, CEILING ROSES 


APPLETON, BURBEY & WILLIAMSON, 


APPLETON, BURBEY & WILLIAMSON, 


CONTACTS. 


APPLETON, BURBEY & WILLIAMSON, 


APPLETON, BURBEY & WILLIAMSON, 


APPLETON, BURBEY & WILLIAMSON, 


ILLUSTRATED CATALOGUE ON APPLICATION. 


STEAM WORKS, HATTON GARDEN, 


| 3 
Ge 
LA 
ex 
pre 
| per 
she 
L 
i 
| The f 
3 
— LAMP 
84 
i 180 
à 240 
420 


July 18, 1890.] THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT, Er 
VALVE 


WILLANS ENGINES 


Are made in Ten Standard Sizes, from 3 to 530 I.H.P., with either One or Two Cranks, and for Speeds of from 280 to '700 Revolutions, 


They are equally suited for Condensing or Non-Condensing; for the direct driving of High-Speed | 
Machines, such as Dymamos and F‘ans, or for Driving General Machinery by Belts or 
Gearing. It is now fully established that they possess Extraordinary Freedomi from Wrear, a: all 
Bearings are in “ constant thrust ” (which is not the case with many Single-Acting Engines), and are Self-Lubricated. Their Small 
Size and weight, while advantageous in all cases, fit them for uses to which the majority of engines are inapplicable. Al 
except the smallest sizes are made either Simple, Compound, or Triple-Expansion, according to the 
pressure available, and recent trials show that they work with a 


SMALLER CONSUMPTION OF STEAM 


Than any other type of engine in the market indicating equal power. Non-Condensing, a consumption of steam as low as 18:2 lbs, 
per [.H.P. per hour has been recorded, and the Makers are prepared to Guarantee that the larger Condensing Engines 
shall work, at least, as economically as the best class of Compound Corliss Engines, while possessing enormous advantages in 
Lightness, Compactness and Cheapness. 


THE WILLANS CENTRAL-VALVE ENGINE IS WITHOUT RIVAL. 


FOR ELECTRIC LIGHTING, | 


For which purpose several hundreds have already been applied with the utmost success. Engines are on order at the a 
time for nearly all the most important Public Lighting Stations now under construction in England, and the en ee of the 
Engines already supplied, or now on order, exceeds 


Thirty-Thousand Horse-Power. 


PRICE LISTS WITH FULL PARTICULARS ON APPLICATION. 


WILLANS ROBINSON, ENCINEERS 


THAMES DITTON, SURREY. .: 


CHARLESWORTH, HALL 


Glectrical 


uP HALL’S PATE NT. 


Silver Medal, Barcelona, 1888. | lt 
| MAKERS OF 


DYNAMOS AND MOTORS 


For Arc and Incandescent Lighting. 


QUICK-SPEED ENGINES 


SEARCH LIGHT PROJECTORS, &c, 


AUP UPR AL PR EPR | 


The following Sizes of Dynamos are now kept in 
stock, or in progress, Compound-wound : 


+ hui 
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LAMPS. | “Ames. | VOLTS. | SPEED. | PRICES. | Si: 

84 | 42 100 900 | £65 = = 

180 90 100 1020 | £95 

240 | 120 100 960 | £110 Fe 

420 | 210 100 825 £165 Sail | ss ial 
PROJECTORS IN STOCK ‘i 


EWEN & CO., Engineers, 37, WALBROOK, EC. 
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"WESTERN ELECTRIC CO. 


APPARATUS. 
ARC LAMPS AND DYNAMOS. 
PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT. 


'79, COLEMAN STREET, LONDON, E.C. 
_ CHICAGO, NEW YORK AND ANTWERP. 


CENTRAL STATIONS. 


— Central Stations, and manufacturing for same, 
to supply 


321000 LAMPS. 


in this rs for Continuous Electric Supply, or in other words, 


100,000 LAMPS 
MORE THAN ALL OTHER LOW PRESSURE SYSTEMS COMBINED. 


Full information on the latest developments of Electrical Engineering and Tenders for Central Stations of 
any magnitude, can be obtained by applying to—. 


CROMPTON & CO., Ltd., 
MANSION HOUSE BUILDINGS, LONDON, E.C. 


Works:-CHELMSFORD & LONDON. | 


311 


WESTINGHOUSE ELECTRIC 


LIMITED, 


4, VICTORIA MANSIONS, 82, VICTORIA STREET, S.W. 
MANUFACTURERS OF 


ELECTRIC LIGHTING APPARATUS 


FOR 


_ CENTRAL STATIONS & ISOLATED PLANTS. — 


= 


‘CROMPTON & COMPANY, LIMITED, have erected, or are now 


This represents two-thirds of the total horse- -power being put down 


_ESTIMATES ON APPLICATION. 
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